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IMPROVED ORE HUNDRED TON FLOATING CRANE. 

This crane, which was constructed for the Mersey 
Dock and Harbor Board by Sir W. G. Armstrong, Mit- 
chell & Co., Liwited, of Newcastle-upon-Tyne, has a 
jib of sufficient rake and height to command the 
hatches of the largest ocean steamers, and is also adapt- 
ed for liftimg dock gates in and oat of place for repair. 
For this latter purpose it was necessary to provide 
lifting power for 100 tons, with a projection of about 6 
ft. over the side. The extreme rake of the jib is 49 {t., 
which gives a projection of 22 ft. 6 in. over the outside 
of the fender timbers when the jib is athwartship, and 
the weight which can be lifted at this rake is 30 tons. 
Any load between 30 and [00 tons can, of course, we 
lifted at an intermediate rake. The crane is mounted 
on rollers running on a roller path fixed on the top of 
a circular girder built into the barge, and the steam 
eugine by which the lifting, turning, and ‘‘ topping” 
gear is driven is planted on the crane, and revolves 
withit. TYoavoid the inconvenience of using an un- 
necessarily heavy block and chain when lifting moder- 
ate loads, the crane is furnished with two purchases, 
one for loads up to 30 tons, and the other up te 10 
tons, 
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|° Great attention has been paid to the provision for 


counterbalancing.the load lifted by the crane, so as to 
avoid change of trim in the vessel as the crane turns 
and as the weight upon it varies. The plan adopted 
is acombination of fixed and shifting ballast, so de- 
signed as to reduce the weight of the latter to a mini- 
mum, and so facilitate its manipulation. Water is 
used for the shifting ballast, a centrifugal pump driven 
by an independent engine being provided for pumping 
it from the front tank to that at the rear, while it re- 
turns by gravitation. ’ E 

The barge upon which the crane is mounted is 130 ft. 
long and 48 ft. beam, the draught being about 5 ft. 6 
in. Twin screws with independent engines are used in 
orderto give greater handiness, and the after body of 
tbe barge being of twin forin, the screws are well pro- 
tected from injury when lying alongside a quay or an- 
other vessel. The forward partof the barge is strength- 
ened, and a bed is formed on the deck on which a 
beavy load can be deposited. The speed over the 
Measured mile was a little over five knots per hour. 
The London £zgineer, to which we are indebted for 
our engraving. regards this as the most powerful float- 
ing crane in the world. 
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‘BWleetric Lamp. 

Dr. Fleming says apn incandescent lamp is not only a 
useful thing, but it has about it many points of great 
interest in physics. Many persons had the impression 
that the interior of aglow lamp was a place that was 
ewpty of all air particles, but this waz not the case; it 
was as fuil as it weil could be. Maxwell had shown that 
in a sinall cube of 1-100,000 of an inch there would be 
found 100,000,000 molecules of ordinary air, so that in 
a cubic inch of air there were @ number of molecules 
represented by 100,000,000,000,000,000. Ina Swan lamp 
when exhausted to one-millionth of an atmosphere, 
there rewained sotne 400,000,000,000 molecules of air. 
As it took about ten days to count a million, a simple 
calculation would show tbat to count the number of 
molecules in such a vacuum would take 120,800 years of 
continual counting. 

ne te 

THE oldest person in France, perhaps in the world, 
is said to be a woman who lives in the village of Aube- 
rive, in Royaws. She was born March 16, 1761, and is 
therefore 125 years old. The authentic record of ber 
birth is to be found in the parish registerof &t. Just de 
Claix, in the Department of the Isere. 
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WAR AND YUSVEPTION. 

In view of the possibility—not to say strong pro- 
bability—of war between two or more of the great 
European powers, it is desirable to note the imme- 
diate effect. of such a war upon American interests. 
Its influence upon grain, stocks, petroleum, cotton, 
and manufactures will be, or has already been, dis- 
cussed by the daily newspapers ; but its importance to 
Ameriean inventors would be very great, and they 
will naturally be alert to take advantage of every op- 
portunity if warshould come. At first glance, a super- 
ficial thinker might imagine that war would interest 
a limited circle of inventors, those who deal with arms, 
ammunition, projectiles, great guns, armor, warships, 
torpedoes, and similar weapons or defensive devices ; 
but this would be taking a narrow view of the field 
open to the fertile inventor. Indeed, itis impossible, 
in the limits of a single article, to particularize and 
discuss the great array of devices with which the 
inventor conld profitably deal just before and dur- 
ing agreat war. It will be necessary, therefore, to 
treat the subject of war inventions under classified 
heads, and extend this article over more than one 
issue. 

Of course, as the primary object of war is to over- 
power the enemy, and as that result is reached by 
killing ordisabling men and by destroying fortifica- 
tions, ships, railroads, and other important public 
property, the first place in war invention is properly 
given to engines of war, their equipment and their 
auxiliary attachments. Then would naturally follow 
the defensive class of inventions—forts, armor, floating 
batteries, and guns, carriages, and shields for barbor 
protection. But connected with these in operation, 
though not necessarily a part of thei, are a thousand 
and one devices in almost every channel of inventive 
research ; and doubtless it wiil be necessary to do little 
more than to suggest them, or to imply their want, 
to induce hundreds of active minds to follow up the 
suggestion to a practical and profitable result. 

In arms, there is a pressing demand-~hitherto only 
partly and unsatisfacterily filled—for magazine sinall 
arms. Itis true that Germany has adopted the con- 
verted Mauser, and bas armed a number of her troops 
therewith; that France has also manufactured several 
thousands of modified breech loaders , that Austria has 
appropriated about four millions for the conversion of 
her present breech loader into a magazine gun; and 
that Great Britain is only deterred from expending 
an enormous sum on magazine guns by the fact that 
no satisfactory arm has yet been presented to her, 
although a few thousands ofthe Martini-Henry have 
been altered to carry seven cartridges.in the stock. 
But in all these countries, military experts umhesitat- 
ingly admit that; while it may be, and doubtless is, 
a necessity to manufacture some kind of a magazine 


sg |@uD inorder to keep pace with their possible antago- 


pists, it is a practical certainty that all the present 
issues will be recalled and replaced by a more per- 
fect weapon as soon asit is invented. 

The improvement of heavy ordnance, armor, shells 


5)and other projectiles, fuses, ammunition, and fortifi- 


cations, offers a wide field. Similarly, the construc- 
tion of ships, both armor-clads, fast cruisers, rame, 
torpedo craft, and floating hatteries, presents oppor- 
tunitles for novel designs and valuable invention, such 
as could make the fortunes of scores of inventors. 
All the varieties of mechanical contrivance needed for 
driving and working ships, pumping, steering, light- 
ing, handling shot, shell, and: torpedoes, and loading 
and pointing the heavy guns—all these openings for 
inventive talent are made more accessible to inventors 
by the outbreak of a war. 

Of course, attention is centered on explosive sub- 
stances. While new combinations may be worked 
ont to produce greater explosive effect with more 
certainty of safety to the operator, there are numer- 
ous improvements possible in our mode of treating 
those explosives already knawn..A great deal is yet 
uncertain as to the proper kind of chargeof gunpow- 
der for both ordnance ana small arms. It is claimed 
that even. in field pieces a considerable quantity of 
powder is blown out of the gun unconsumed, and 
therefore wasted. Thereare many experiments negded 
to determine the proper size-of grain and quality of 
powder used, and also the weight of charge for 
given weights of projectile, diameters and lengths of 
barrel. For small arms the test under water seems to 


1 «am |present the most uniform and otherwise most satis: 


factory conditions. A tank strongly built, 12 feet 
long, 2 feet wide, ‘and 8 feet deep, would enablea care- 
ful experimenter to make innumerable comparisons, 
sucb as: With a given charge of powder, to determine 
the weight of hall that will have the greatest range ; 
with a given ball, to determine the most effective 
weight of powder; with given charge and ball, to 
compare the range of different rifles; to compare dif- 
ferent lengths of bore in the same rifle, varying the 
powder charge both in quantity and cbaracter until 
the hest conditions for each arm ané@ length of bore 


9@ | have-been learned. These are only afew of the im- 


portant teste that may be made, 
The comfort and health of soldiers and sailors have 
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become among the most important conditions of mili- 
tary and naval success. The healthy, well fed, and 
well clothed man will be effective at the @nd of a 
campaign, while the same amount of lator and hard- 
ship wight kill or disable three men whese welfare 
had been neglected. Consequently, improved food 
and clothing will be readily adopted by military 
authorities. It is not to be expected that any one 
Will try to invent or discover a food like Zucci's mys- 
terious liquid, to sustain life without other sustenance ; 
and the mere preservation of food is already brought 
to high perfection ; but it is not impossible that a 
condensed, but palatable, food, of great nutritive 
value in proportion to its weight and bulk, would be 
acceptable to a war-making power for use on forced 
marches, especially now that promptness and speed 
are so important, and that the rapid moving of great 
bodies of men has been rendered so difficult by the 
necessity of moving their supplies with them. Equip- 
ments and accouterments are also susceptible of im- 
provement. In the first two years of the civil war 
thirty-five patents were granted for inventions con- 
nected with the slinging of accouterments alone, but a 
great advance on those ideas is still possible. 

It is a well known fact that inventions for preserv- 
ing the health of the soldiers and sailors in war time 
have not kept pace with the devices for killing and 
wounding them. The application of sanitary laws to 
camps and ships may profitably be studied. The de- 
mand for all the articles needed in hospitals and 
on the field for the treatment of the wounded and 
the sick would.be enormously increased by a general 
Eurofean war. Ambulances, stretchers, tourniquets, 
bandages, splints, surgical instruments, disinfectants, 
anesthetics, and artificial limbs are a few of the sub- 
jects deserving attention. 

The limited, yet important, use of the balloon during 
the Franco-Prussian war, 1870-71, showed that much 
might be expected of this machine in future wars. 
It is.true tbat little progress toward perfection has 
been made, and the balloon to-day is but little bet- 
ter than in the days of Montgolfier and Pilatre de 
Rozier, about 100 years ago; but this fact is all the 
more reason for encouraging inventive genius to de- 
vote itself to the balloon, especially for use in war. 
In the Franco-Prussian war it was found that bal- 
loons could be penetrated by bullets at a height of 
3,000 to 3,600 feet; but the escape of gas from one 
bullet hole was so slow that the balloon might de- 
sceud several miles from where it was hit. Ata height 
of about 8,000 feet the best shots failed to hit the bal- 
loon, and that height was regarded as sufficient to 
insure safety froman enemy on the ground. It is not 
improlkable that late improved firearms, nachineguns, 
and shell rockets would destroy a balloon, even at a 
higher elevation than 8,000 feet ; and anyhow it would 
be easy to invent counter balloons for attacking ob- 
servation balloons sent up by .an enemy, or shell bal- 
loons sent up to drop enormous projectiles into camps 
and cities. Some such devices are sure to be used in 
any great war if they give a reasonable promise of 
effectiveness, 

All kinds. of successful signa! plans ‘will be required 
in war time. During our civil war the Signal Corps 
performed work whose importance has never been 
popularly known or appreciated. Thus, at Allatoona 
Pass, in 1864, when General Hood swung back upon 
General Sherman's line of communication between 
Nashville, Sherman's base of supplies, and Atlanta, 
his headquarters, there is no doubt that, but for the 
Signal Corps, the pass would have been taken and 
held in such force that Sherman’s whole army might 
have been unable to carry it. Tbe Confederates held 
every road to the north, and there was a mere 
corporal’s guard at the pass, upon which they were 
rapidly moving. But from Kenesaw Mount to the 
next Union signal station, 15 miles to the northwest, 
the little signal flags flashed a message over the heads 
of the enemy to Rome, where General Corse’s brigade 
was waiting orders. Corse reached the pass just in 
time to repel oneof tbe most bloody assaults of the 
war, and Sherman’s communications were saved. 
Thus the importance of accurate and improved signal 
work has been demonstrated. 

(To be continued.) 
ed 
PROMOTION BY SENIORITY. 

Whether or no an officer should be promoted be- 
cause of seniority or merit is a question which just 
Dow is attracting some attention in military circles; 
and justly, too, for, in the present attempt at reorgan- 
ization of army and navy, it would seem essential that 
some reward he offered for efficiency and diligence. 
The necessity was long ago seen for offering to vhe men 
in the ranks of the army some inducement for 
the exhibition of zeal and soldierly qualities, and 
a law was passed making it possible for merit, 
regardless of length of service, to obtain a commissien. 
But once an officer, nothing will avail, either in the 
army or navy, to press merit to the front. Capacity 
and industry may receive acknowledgment by detached 
and special service, just as favoritism or influence often 
brings a staff appointment; but when the service 
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is performed, the officer returns to his old place, and 
waits to get from time what faithfulness has failed to 
secure. 

Those familiar with the military or naval station 
will scarcely fail to have been struck with the relative 
difference in the capacity and performance of the vari- 
ous officers. One devotes all his spare time to the 
study of some special department of the art of war, Jet 
it be small arms, heavy guns, torpedoes, powder, pro- 
pulsion of ships, construction of forts, or the like. 
Another, and perhaps his superior officer, does not do 
anything save what is actually required of him in the 
discharge of his duties. He cannot find the road to 
diligence himeelf, nor is willing to take it when it is 
pointed out by others. But if his commission 
antedates the commissions of those who do work, he is 
secure. Let him devote a modicum of time to his 
studies—just enough to pass a possible or pending ex- 
amination for promotion—and they cannot hope to 
pass him. 

The annals of the civil war clearly illustrate how 
pernicious is this system of promotion by priority. 
Regular officers, of high rank too, were constantly 
found incapable of important command. They were 
slow and often stupid, neither progressive nor alert , 
their chief ambition and occupation was tosee that the 
ordinary routine of discipline was maintained, wholly 
forgetful that this was but secondary, and not the 
main object of keeping men afoot and ships afioat in 
time of war. 

Tbey could let an enemy escape or neglect to follow 
up an advantage, and lay themselves down to rest with 
ardent satisfaction that at least good order and ‘wili- 
tary discipline was being observed throughout their 
commands; thataboard their ships the daily routine 
of detail and assignment was working smoothly, or in 
their camps that the proper dispositionand aligntnent 
of tents was rigidly enforced. 

There is another side, however, to this question of 
promotion by seniority, and one that should not be 

-overlooked in its discussion. There are evils and abuses 
in the system of promotion by preferment quite as 
menacing, perhaps, as those which inhere in that of 
promotion by seniority. They are caused by favoritism 
and political influence. It is surely less disheartening 
to an officer, less demoralizing to a corps, to see merit 
go unrewarded than to witness incapacity go forward 
through the pressure of political ‘‘ backing,” or becanse 
of the whim or favoritism of a commanding officer. In 
the navy, because of the teebnicafity of the duty, fav- 
oritism could perhaps do little to press incapables into 
important positions. It might serve to give them easy 
and pleasant posts, and,that much it does at present; 
but in the army, promotion by seniority being dis- 
placed, influence and favoritism might, up to a certain 
point, lead to grossinjustice, while yet its effects would 


scarcely be discernible, save to those immediately in- 


terested. Asan example of this, a second ltieutenant 
in the army might be jumped over the heads of several 
files of more efficient officers, and made a first lienten- 
ant, without such change materially endangering 
the proper ordering of a company or of the regiment 
of which it formed apart. But should an incapable 
Baval lieutenant be promoted toa position where he 
was called upon to exercise the functions of navigating 


or executive officer, his incapacity would heat once 


apparent, might imperil the safety of his ship, and 
could not, therefore, be endured. 

It would seem as if some means might be.found of 
promoting, and thus encouraging, the efficient and 
faithful and industrious officer, whether in the army or 
Davy, and,at the same time, maintaining a safeguard 
against unjust discrimination. Then, even the boy 
who is at Annapolis or West Point, and who to-day has 
littte to look forward to, might, if poaseased of soldierly 
qualities, ambition, and ability, be enabled, before his 
hair has turned white with age, to make a name for 
himeelf, and there would be nothing left for indolent 
officers, whether old or young, but toapply themselves 
to their profession or leave it. 

—_— OO +0 
MAN AND THE WILD ANIMAL. 
Those who have carefully observed the management 
of wild animals in menageries, zoological gardens, and 
inthe pens of the animal dealers, must, at times, have 
been astonished at the ease with which hired men, 
comparativelyunarnied, subdue beasts which we have 
‘been taught yield only to the blazing rifle, and fight 
Bamely until death. A lion escapes from his cage, 
and cronches at the darkened end of the menagerie. 
‘Remembering the stories we have read of the ferocity 
of this beast and of the terrible ‘scenes at the lion 
’ hunt, we can imagine only one mode of action. The 
keepers shonld arm themselves with rifles, hide be- 
hind barriers, and open a rapid fire upon him. To 
our surprise, they don’t do this. They simply wheel 
’ agreat cage up to him, fall upon him with glube, and 
thrash away untilhe enters it. 

A few weeks ago, an anaconda 1? feet long broke 
’ away while being carried across a publie park in New 
York city. With vivid pictures of the exploits of 
' this reptile in the Amazon watersbed before our eyes, 
we expect to see him fall upon the nearest human 
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being, infold him in his toils, and crush him to 4& 
jelly. Surely, it will takearmed and resolute men to 
capture him! No; on the contrary, this is not re 
quired ; and it must have been with a feeling akin to 
disappointment that those who bad read of the ferocity 
of the anaconda saw one man, armed only with a 
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saturated solution of fresh hypo, then washed in chang- 
ing water for one hour and dried. After mounting, it 
is then ready to be shown in thelantern. The process 
as a whole is exceedingly simple, and affords a pleas- 
ant and profitable amusement for long winter evenings. 


rt _ 


blanket, advance and seize him by the throat, while]. 


two others, also unarmed, grasp bie tail, and then 
the trio, still holding on, carry him through the streets 
aud thrust him back into the den whence he had been 
taken. 

Not long since, the writer saw Mr. Thomson, a 
dealer in live animals, open a box containing an ana- 
conda, quite as longas this one, take the reptile by 
the throat, and cahniy examine his mouth, opened 
though it was in rage, to look for cancerous humors. 
Then from adjoinicg shelves he took python after py- 
thon, each about 10 feet long, and examined them in 
like manner. Only last week, at the place of another 
dealer (Reiche), a big, powerful Syrian bear, a type 
known forits ferocity, was subdued without thefiring 
of ashot. The bear broke through iron bars half an 
inch thick, and, standing up with his back againat a 
cage of monkeys, thrust his terrible paws ‘threaten- 
ingly toward tbree keepers gathered about him. He 
didn’t have achance to use them, however, for he was 
belabored with clubs until glad to get back again into 
his cage. @n a pedesta? near the gate o{ the Cincin- 
nati Zoological Gardens, there recently stood the 
stuffed figure of a donkey which, when alive, with- 
stood the attack of a lion and beat him off. The lion, 
it seems, had broken out of his cage and escaped toa 
woodnearby. Ona grassy hillock adjoining, a donkey 
lay stretched in placid slumber—a slumber that was 
rudely disturbed. by the lion, who, ina few bounds, 
was upon him. When the donkey felt the great 
mass of flesh descend upon him as if from the clouds, 
he was stunned and ‘indignant, but not frightened, per- 
haps because he had never read any of the wonderful 
stories about the lion. He quickly recovered from the 
blow, and, rising, shot out both hind feet at the same 
time, and caught the lion squarely in the forehead. 
Badly hort, the lion skulked off, and later the donkey 
died of the wound he received at the onset. 

——. + 1 Oe 
PHOTOGRAPHIC NOTES, . : 

Development of Dry Plate Lanterts Slides.—Plates 
having a sensitometer register of 12 or 13 are mostly 
used for making. lantern slides, an@it is generally ad- 
vised that they be developed with the ferrous oxa- 
late, or more commonly called iron, developer, if clear 
high lights and a warm brown color is desired. 

The use of the pyro developer is now so general for 
negatives: that it affords a great convenience to the 
amateurin case it can also be employed for the devel- 
opment of transparencies. 

It is only within a recent period that it has been 
recommended for this purpose, one method being the 
use of dry pyro in connection with sulphite and car- 
bonate of soda. 

From some experiments we have lately made, we 
have ascertained that it is possible to obtain lantern 
transparencies of superior merit very easily and quick- 
ly by using Beach’s sulphurous acid pyro and potash 
solutions. 

We repeat the formula as heretofore published : 

No. t.—PYRO SOLUTION, 
Bulphite enda chem. pure..... .cscecrscevencecereseres ’ 
Warm distilled water 
When cool to 70% Fah., add: 
Sulphurous acid a 

And finally. : 

_PyPOgenlol i ueiasccscnds. Seteesaaetees wemcenes 

oO No. 2.+PeTASH SOLUTION. 

A} Wate 


B.}y 


Combine A and Rein one solution. « 

To develop four 344 lantern slide plates at one 
time, place them in a 6!¢x84¢ developing tray, then 
prepare a developer as follows : 8 ounces of water and 
40 minims of No.1and 80 minims of No. 2; flow it 
over the plates. ; 

.In the course of three or four minutes development 
will commenceand the. image will appear very slowly. 
Continue the development until the shadows look 
quite black, otherwise the plates will fix out too thin. 
In case the development hangs back, a few drops of 
the potash solution should be #ided. 

If the exposure is correct, a clear, crisp, blackisb 
brown teansparency will result. The method we em- 
ployed was. to place the printing frame holding the 
sensitive plate in contact with the negative, ata dis- 
tance of two feet froin the flame of a oneinch wick of 
a kerosene lamp, making an exposure of from 25 to 40 
eeconds, according to the density of the negative, No 
staining of the plate appeared, which indicated that 
aa long as sufficient sulphite of soda is employed, the 
pyro stain will be prevented ; no after clearing solution 
of citric acid or alum wasused. Several plates.may 
be developed successively in the same solution. After 
a slight washing, the developed plate is fired ina 
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The Holyoke Dam. 


In a recent number of the Transactions of the Ameri- 
can Society of Civil Engineers, an elaborate illustrated 
paper is given by Mr. Clemens Herschell, a member, on 
the work done for preserving the dam at Holyoke, 
Mass., in 1885. The dam belongs to the Holyoke Water 
Power Company. The second and present dam at 
Holyoke, that succeeded the first construction, which 
gave way in 1848, was begun and finished a year later. 
The iength is 1,017 ft., or one-fifth of a mile. At the 
end are abutments of heavy masonry, between which 
the dam is composed of heavy timbers, which are built 
up so as to present on the upper side a surface of plank 
at an angle of 21 degrees 45 minutes to the water. Tbe 
timbers, which cress the river transversely, are sup- 
ported by other timbers at right angles, arranged in 
170 sections, 6 ft. apart. The ends of these sloping 
timbers are spiked to the solid rock at the bottom of 
the river with 1}4 in, iron bolts, and 4,000,000 ft. of tim- 
ber are contained in the structure, which, being under 
water, is protected from decay. 

Gravel was filled in and pounded down at the foot of 
dam, which is protected also by concrete. The open 
spaces were packed solidly with stone to the height of 
10 ft. The height of dam vertically is 30 ft. The sloped 
top is planked to a thickness of 18 in., in three layers 
of 6in., all spiked and bound together. The rolling 
top or combing was covered with sheets of hoiler plate 
extending the whole length of dam. The graveling on 
the bed of river begins 70 ft. above the dam, and is 
carried over 38 ft. of the sloping surface, which is 92 ft. 
in length from the foot to the crest. 

A section of the structure shows the transverse and 
sloping timbers, and the filling of stone, and a descrip- 
tion is given of the experiences of 1849 to 1868, and of 
the damaging effect of the falling water over the dam, 
which reached 1234 ft. in 1862. The fall of such a vol- 
ume of water for 3) ft. naturally cut a seam in the lay- 
ers of rock, and the falling over of logs of timber and 
ice dii serious damage to the foundation and structure 
of the face of dam. It was found on inspection that 
the ledge had been washed out in places to a consider- 
able depth, and caused the dam to be seriously under- 
mined and the timbers to give way. To remedy these 
defects, an apron was built on the down stream. in sec- 
tlon exceeding the old dam. It was built of round logs 
laid up in perpendicular bins, 6 ft. square, and filledup 
to the top with stone, and covered at the sloped top 
with maple, beech, and other hard woud plankg, 6 in. 
thick. The lower courses were built afloat, and in sec- 
tions 150 ft. long, fitted.to the irregular bottom of the 
river, and sunk by loading with stone. The effect. of 
the apron has been to prevent further undermining ac- 
tion next the heel of the dam, though a new pool was 
formed below the dam. 

The author goes on to describe the breaks in tbe crest 
of dam and the cribs used for repairing them, These 
cribs were sunk 60 as to inclose the breaks in the plank 
covering of dams, and consisted of boxes without top 
or bottom, the under side cut off on a level to fit the 
back of dam. Sketches of the large 40 ft. by 45 ft. crib 
used in- 1884 to cover a hole if the dam are given. 
These are framed together with upright and horizon- 
tal pieces planked over. 

The author describes otferplans to meet breaks in the 
dam covering by subcutaneous injection of gravel, and 
the use of coffer dams to reach the crest of dain, by which 
means a length of a hundred feet, 20 ft. wide, could be 
laid dry. Drawings of the coffer dams used, a design 
for a stene dam, and several photographic views illus- 
trate the work, 

ee 


Whe Green Ray. 


The green ray is a fiash of emerald colored light, said 
to be observed sometimes for a second or half a second 
at the moment the sun’s disk disappears below the 
horizon, and just when one sees only a very simall seg- 
ment of its surface. Tourists in Egypt and the Red 
Sea testify tothe phenomenon. Some consider it ob- 
jective, and others believe it to be subjective, Accord- 
ing to a letter of M. De Maubeuge to M. Mascart, the. 
well known French physicist, the phenomenon -has 
been several times observed in the Red Sea at the ris- 
ing of the sun. M. De Maubeuge particularly noticed 
it, he states, in @ctober, and the first impression of his 
eye and that of his assistant was a beautiful emerald 
green. He has also seen it at sunrises behind moun- 
tains elevated from 1 deg. to 2 deg. above the horizon, 
These observations tend to prove that it isan objective 
phenormmenon. He has also observed it at the setting of 
the sun. There was not the least cloud between the 
orb and spectator, and the air was pure, but humid. 
The same phenomenon has not been observed by him 
fromthe moon, Venus, or any star, although he has 
often looked for it in the tropics, : 
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IMPROVED STEAM BOILER. 

The upper ends of the flues of vertical boilers, as 
comwonly constructed, are exposed to hot steam npon 
one side and the heat of the fire upon the other, and 
the flue sheet is similarly subjected to the actien of 


been at work fer some weeks past. 


the cranes. 
are requisite with jibs having range enough to deal 
with plates up to 27 ft. length, and strong enough to 


steam and fire. The resuit is that the flues become! carry upward of two tons at the point of the jib safely, 


leaky, and are eventually destroyed. In the boiler here! 
illustrated, and which is the invention of Mr. Wm. J. | 


ends and the flues are continuously submerged in| 
water, The body of the boiler is formed with a recessed | 


CHAPMAN'S IMPROVED STEAM BOILER. 


head, surrounding which is an annular space provided 
with outlet pipes. Resting upon the head is a cham- 
ber of the same diameter as the boiler, and within 
which js a hollow cone. The internal diameter of the 
base of the coneis the same us that of the recessed 
head, and the cone and bead tegether form a smoke 
chainber, in which are received the products of eombus- 
tion passing through the fiues. In the side of the 
chamber, near the bottom, are inserted tubes that con- 
* nect with the tubes in the body of the boiler. 
tubes establish communication between the upper part 
of the body and the lower part of thechamber. As the 
water level is maintained above the meuths of the 
tubes, the submerging of the flues is always insured. 
“he chamber, in addition to raisiag the water level 
so that the flues are pro- 
tected, provides efficient 
steam room, increases the 
heating surface, and util- 
izes the heat of the flues, 
which would otherwise 
pass directly to the smoke 
pipe and be lost. When- 
ever necessary, the cham- 
ber can be readily re- 
moved. 
_-——7o+ eo oo 
LARGE PUNCHING AND 
SHEARING MACHINE. 
Owing to the great 
breadth, as well as length, 
of steel plates which ship- 
builders can now procure, 
and which it has been 
found. most advantageous 
in many ways to adopt— 
particularly in tbe plating 
of large vessels—a neces- 
sity has arisen for punch- 
ing and shearing machines 
with gaps of a depth not 
hitherto thought of. The 
machine which we now 
illustrate hag to punch | 
and shear 11¢ in, steel > 
plates, but the power re- lin 
‘quired to do that is not 
‘the only element which 
renders necessary so large 
and heavy a machine. The 
depth of the gap, more 
than anything else. regu- 
lates the size and weight 
of such a tool; and as the 
gaps on the above machine 
are 42 in. deep, admitting 
of punching holes iu the 
center of a plate 7 ft. wide, 
some idea may be formed 
of the proportions of the 
machine. Messrs. James 
Rennie & Co., says The 
fngineer, have just com- 
pleted two of these for 
Mesers. Harland & Wolff's 
extensive ship yard at Bel- 
fast, and one of them hag 


One peeuliar | 
feature in the arrangement is the design adepted fer 


WATER GAUGE FOR STEAM BOILERS, 
The body ef the gauge consists of a hollow metallic 


In a machine of this kind, of course cranes | shell closed at the ends, and made with side openings 


near the top and bottoin, and having projecting flanges 
that form connections with the steam and water space 
of the boiler, A narrow chamber is formed in the 


But hitherto, with the “cam and lever” type of ma-! gauge by a partition that is perforated near its top 
chine, now so greatly preferred by ship platers, it has} and bottom, te permit the entrance of steaw and water, 
Chapmaa, of 97 Forest Street, Rutland, Vt., the upper been diffienlt to get cranes with freedom to swing in all} and equalize the pressure wbich preserves the equili- 
positions without coming in the way of the driving} brium of the water, and also checks its agitation. 


belt. 

under notice by carrying the strap over guide pulleys 
on a fraining up over the ordinary driving putleys, and 
at such height as clears the cranes altegether. The 
latter are thus free toslewin all directions, without 
being interfered with by the driving belt. 

The design wiil be readily understood from the illus- 
tration, although, to save space, the cranes are shown 
with the jibs cut off short. It is well known that, for 
obvious reasons, it is a bad practice to carry the upper 
end of a crane post up to the roof of the building for 
support there. -By the above arrangement the framing 
carrying the guide pulleys is made to form a substan- 
tial support for the top end of the crane pest, and thus 
the imuathine becemes self-contained, and might be 
placed.in any outside shed or building. 


8 
Alloys. 


In arecent lecture, Prefessor Austen Roberts men- 
tiened that the union of ¢opper and antimony by 
fusion produces a violet alloy when the propertions 
are so arranged that there is 51 per cent of copper 
and 49 per cent of antimony in the mixture. This 
alloy was well known to the early chemists, but, un- 
fortunately, it is brittle and difficult to work, so that 
its beautiful color can hardly be utilized in art. The 
addition of a small quantity of tin to copper hardens 
it, and converts it, from a physical and mechanical 
point of view, into a different metal, The addition 
of zine and a certain amount of lead to tin.and cop- 
per confers upon the metal copper the property ef 
receiving, when exposed to the atmesphere, varying 
shades of deep velvety brown, characteristic of the 
bronze which has from remote antiquity been used 


These | for artistic purposes, 


mova, 
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ZABGE PUNCHING AND SHEARING MACEINE, 
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This difficulty has been overcomein the machine] The front of this shauper ig provided rele a slight 


po) 
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CEEER’S WATER GAUGE FOR sTEAM BOILERS, 


opening, covered with a plate of mica, through which 
the height of the water can be seen. The iniea is held 
in place by a fiat metallic frame, secured to the body of 
the gauge by screws, and is swelled outwardly so as to 
present a convex surface, as shown in the cross section- 
al view, se that tbe water may be seen by the attend- 
ant when in a positien at an angle to the gauge. Open- 
ings in the opposite eads of the chamber are closed by 
serew plugs, which can be removed when it is necessary 
to clear the chamlser or clean the mica. The advan- 
tager attending the use of mica in this situation are 
manifest as compared with glass, there being no 
danger of fracture resulting from fluctuations of 
temperature gr pressure to which the gauge may 
be subjected. The gauge may be provided with 
the usual cocks. 

This invention has been patented by Mr. Thomas 
H. Cheek, ef Chattanoega, Tenn. 

— on + oe 
Chimueys. 


For those parts of a chimney which are support- 
ed throughout, stone may, under some circuin- 
stances, be admissible, but brick is always prefer- 
able for the purpose. The abutments of a chim- 
ney should be tied into the walls by wrought iron 
bars of sufficient number and strength, turned up 
and down at the ends, and built into the jambs 
for severat inches on each side. No part of a flue 
should be of less thickness than half a brick, or 
434 inches. Where slabs 
of stone or slate are placed 
level with a floor be- 
fore the opening of achiin- 
ney, they should invaria- 
bly be laid in sound mor- 
tar, cement, or other in- 
combustible and non-con- 
ducting substance, and it 
should be at a distance of 
not less than 4% inches 
fro:n the joists, flooring, or 
any other woodwerk. A 
chimney built only up to 
the roof and stepping at 
that poiut is always dan- 
gerous. Every chimney in 
a house should be perfect- 
ly distinct and separate 
from every other chimney, 
from the hearth to the ex- 
ternal opening. Chimneys 
may safely be built in 
stacks, but they shoutd en 
no account have any con- 
nection within the stacks. 
Brickwork around flues 
should not be less than 444 
inches thick in any part. 
By the Code Napoleon it 
was not permitted to build 
a chitoney against the walt 
of an adjoinieg house 
without isvlating it by an 
intermediate walt ef suf- 
ficient thickness to prevent 
heat passing to the neigh- 
boring premises. —The 
Architect, 


TTA 


JANUARY 15, 1887.) 


Scientific American. 


3D 


PICTURE FRAMY ATTACHMENT. 
This simple and efficient device is for suspending 
picture frames and mirrors at a fixed angle against the 
wall. 


The ends of the holding wire are bent .into the 
form of hooks, 
which engage 
with screw” eyes 
inserted in the 
back ofthe frame, 
The middle of the 
wire i& bent to 
form a spiral loop, 
upoa which is re- 
eeived an eye 
formed on the end 
of & wire, provid- 
ed at its free end 
with a slide hav- 
ing a set screw. 
Vhrough « hole in 
the slide passes a 
wire having @ 
loop bent at right 
angies at one end, 
and encircling the 
We NAY inain wire. The 
opposite endjof the wire is pointed, se that it will retain 
its position when brought into engagement with the 
back of the framme. In order not to injure the frame, 
the pointed end may be replaced by a rubber pad to 
bear against the frame. It ie evident that by means of 
this device, the frame may be placed at any desired 
inclination in regard to the surface against which it 
Tests. : 
This invention has been patented by Messrs. M, A. 
Gerker & FE. J. Nicholas, of Lost Creek, Pa. 
i 
COMELDVED PULVEBIZER AND PLOW. 

This combined pulverizer and plow is so designed as 
to cut the furrow slices into strips, pulverize them, and 
then turn them under. The forward end of the frame 


Creeping of Varnish. 

We often meet with this trouble, especially in light. 
colored gears, where oil has been used in the colors, 
and in almost every case where oil and varnish are com- 
bined in the varnish and color. One way to get over 
the difficulty isto give the job two coats of the true 
eolor, and thena light coat of pure varnish without any 
in; but when you cannot take the time for that, and 
are conipelled to have your varnish and color strong, 
you can adopt the following two plans, which we have 
found have answered the purpose. As creeping is 
caused principally by sweating, which throws off from 
it instead of attracting to it, we must try and get rid of 
that false tack, whichis nothing but a thin crust of oil 
held in its place by the other ingredients in the celor, 
just as gold sizing standing over night exposed to 
sulphur from the stove will havea thin ceating of sul- 
phur ; a.nd although you might lay the gold on, and to 
all appearanceit would be all right, yet if you attempted 
to wash it off, you would find it would leave solidly. 

The oil in the color acts in conjunction with the var- 
nish just the same ; the oil, being lighter in body than 
the varnish, rises to the surface, and, although seem- 
ingiy hard, has that falae gloss and tack which must be 
taken.away before you can proceed. Where yeu can- 
not with safety rub it off, without running the risk of 
marring the looks of the job, take castite soap, and, 
instead of rubbing it, wash it. It is best, if you can, 
to take each part separate, except when you are var- 
nishing, which in that case involves the washing of 
the whole job at once. You should always wipe off 
with a inedium damp chazaois skin, one not too dry, 
so as to retain enough dampness to insure safety. 
Even after you have gone throygh the above, if, after 
all your trouble, you still find places that have preb- 
ably been tissed or slighted in the washing, and detect 
the creeping, just throw a little pure waterinto your 
varnish, stir up thoroughly, and proceed just as you 
would if you had no trouble. So:metimes the creeping 
will occur in spots, and can, in striping, he stopped by 
breathing heavily upon the place, running over it at 
once with the stripe,—Carriage Monthly. 

-—: —————-+ 0 
IMPROVED SPRING AND DUST GUARD FOR 
WATCH CASES, 

The object of this invention, which has 
been patented by Mr. Rebert L. Stufft, of 
Scettdale, Pa., is te provide for watch cases 
& dust guard which may be readily applied 
and removed, and which will support the 


EVANS COMBINED PULVERIZER AND PLOW. 


is supported by a wheel, and the rear part is attached 
to the axle of the driving wheels. To the opposite side 
of the forward part of the frame are attached wide 
standards, in the inner sides of which are vertical 
grooves, in which slide bars carrying the ends of ashaft 
upon which are placed loose circular colters which, as 
the machine is drawn forward, cut the furrow slice into 
nartow strips. Retween the lower parts of the colters 
are placed the points of narrow, slightly curved plows, 
whose shanks are attached to the forward end of an 
arched trough, so that the narrow etrips of the slice 
will pass through the trough and fall in front of the 
turn plow, which can be adjusted so as to govern the 
depth to which it enters the ground. By meansof a 
suitably arranged lever, the forward end of the trough, 
the narrow plows, and the circularcoltergcan be raised 
by one snovemeat. The arched middle part of the 
trongh has slots formed in it in line with the plows, to 
receive the fingers attached to a cylinder revolved by 
endless bands passing around pulleys on the drive 
‘wheels. These finxers move much faster than the 
strips of the furrow elice through the trough, so that 
they will tear in pieces and putverize the strips. With 
chis construction the furrow slice will be cut into strips, 


pulverized, and deposited in front of the plow, which 


will then turn it under. This invention has been. pa- 
tented by Mr. Daniel W. Evans, of Shermaa, Ohio. .. 
tect ona 
SOMEBODY has compared the world to a beehive. 
\heempty comb represents the possibilities of hfe, 
which may be filled with honey or stuffed with bee 
bread; and as in gathering honey the bee uses the 
sting asa spatula, and mingles a portion of its sting 
poison with the sweet for the sake of preserving it, 80 
the wealth which the human bee accumulates lasts all 


lifting and catch springs. The strips, A, 
forming the side pieces ef the guard, are of 
sufficient width to fit into the band of the 
casé, and their ends, a, are bent cutwardand 
fitted into the space in the central part of 
the-watch case body. Between the ends are 
fitted the curved strips, B, which complete 
the metallic circle around ‘the movernent. 
Im the chataber opposite the pendant is 
fitted a flat spring, C, having its ends, 0, 
turned backwaré and resting against the 
ends, a, of the strips, A. Upon the middie 
of the spring is formed a catch, ¢, which 
engages with the rim of the cover. This 
spring is acted on by the push pin in the usual 
way. Jo the chambet in the opposite side of 
the case is a flatspring, D, provided with a curved 
arm which engages the.sheulder of the case cover. 
The springgare light, easily applied, and readily re- 
placed in Case of breakage, it being only becesaary to 
remove one of the curved strips, B, to gain access to 
the chamber. The seciiions of the dust guard, being 
closely fitted and pressed into place between the 
flanges of the center ring of the case, afford a strong 
protection, and add to the stiffness and strength of 
that part of the case. The sections can beremoved by 
inserting an edged tool in a small opening arranged 
as shown in Fig. 2. 


the better when deposited little at a time atau ex-|STUFFY’S IMPROVED G6PRING ARD DUST GUARD FOR 


pense of much eare and labor. 
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FOLDING STEP LADDER. 

The accompanying cut represents a folding step lad- 
der, opened and closed, made of hard wood and inge- 
niously boltedaud braced in such a manner as to form a 
strong, complete, useful, and handy ladder. 

When folded it occupies a space of only four inches, 
so that it may be put in the pantry or behind any deor 
where it will ba out of the way, and yet be within con- 
venient reach, thus saving the trouble of searching the 
cellar and garret, and perhaps finding the ladder in 
the yard in a condition unfit to be brought in the house. 
This compactness is of advantage to dealers, owing to 
the sinall atneunt of space occupied and the low cost 
of transportation. When used by painters, it can 


RUSSELL’S FOLDING STEP LADDER. 


easily be carried under the arm, and for use as an 
article of household furniture it can be converted into 
a very neat hall rack. 

This invention has been patented by Mr. H. ©. Rus- 


sell, of 240 Robert Street, Toronto, Canada. 
eS eee 


IMPROVED OIL CUP. 

This oil cup way be applied to the journal bearings 
and moving parts of machinery, but is especially 
adapted to the lubrication of the rod and wrist pin 
cennections of locomotive and other engines. It can 
be easily adjusted to regulate the feed of oil. The 
body of the cup is chambered to receive the oil, and 
hag aneck by: which it may be attached to the bear- 
ing. At the bettom of a central hole in the base isa 
tapering seat, belew which is a passage through 
which the oil flows. The hole is threaded to receive 
the lower end of aspindle, which is beveled to fit the 
seat, The upper end of the spindle is steadied by 
bent arms or elastic wires, which bear against the 
inner part of the body. 
The end of the spindle 
has an oblique passage 
which communicates 
with the oil chamber 
and with the hole, the 
threads on the spindle 
below the opening 
being cut away, to ' 
allow the oil to escape ! 
freely. Fixed to the: 
epindle is an index : 
finger, or pointer, which | |7 
indicates on a gradu: | // 
ated scale, on top of the ; 
oil cup body, the extent 
of opening of the-spin- 
dle at the seat. A re- 
cess around the bottom 
of the chamber ferms a 
pocket to hold sedi- 
ment and prevent its passage te the parts to be oiled. 
When ghecup is used on a wrist pin, it is provided 
with a screw cap fitting air tight, the bodily swing 
of the cup then insuring proper feed of the oil. When 
the cup is used on stationary bearings, it is fitted with 
a slip cap or cever, having a vent hole to insure flow 
of the lubricant. It is obvious that thecap can be 
removed to replenish the’oil or clean the cup without 
altering the adjustment of the spindle, while the index 
finger and scale previde for almost instantly resetting 
the spinéle to continue the same feed of oil, should 
the spindle be removed for any purpose. 

This invention has been patented by Mr. Herman A: 


Todd, of Evanston, Wyeming. 
Dineen coe pic ata onan 


A Sciuntiric Fisu Stery.—An Italian has discov- 
ered that fishes are fond of music. To one Signor 
Garetti the honor of the discovery is said to be due; 
and recently, with a party of friends, he is said to hava 
tried the experiment on Lake Geneva, which proved 
quite successful. Musical notes, especially those pro- 
duced by the human voice, attracted the fishes in 
great numbers around the boat. Fishermen should 
try the experiment. 
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Trial of the Spanteh Twin Screw Torpedo Cruiser 
Destructor. 

The development of high-speed vessels is one of the 
features of naval architecture ef the present day. This 
development is due to iuprovements In the system of 
eonstructien of hull, improvements in forms of vessels, 
improvements in forms of propellers, and, more than 
these, in the developinent of the locomotive type of 
boiler for marine purposes and in the increased speed 
at which engines are now rus, The most recent de- 
velopment of this combination has been madein the 
Destructor. 

She was prejected by Admiral Pezuela, who was then 
the Spanish Minister of Marine, who requested several 
British shipbuilders to submit a design of a sea-going 
vessel of about 350 tons displacement, withas higha 
speed as could be obtained. Messrs, Thomson's design 
was accepted, on account of the high speed promised. 
The vessel has since been built, and was put through 
her first official trial successfully. The conditions 
of trial proposed by the builders, and accepted by 
the Spanish @overnment, were that she was first to 
be run three times upon the measured mile, then to 
ron at full speed for three conseeutive hours; after 
thie she was again to be ruu three times upen the 
measured mile. From the resultsof the mile runs the 
speeds upon the three hours’ run were to be deter- 
mined. 

This severe trial wes successfully carried out on Dec. 

18,in the presence of a commission of Spanish naval 
officers appointed by the Minister of Marine. The fol- 
lowing were the members of the commission : Commo- 
dore Casariego, Commodore Montojo, Captains Villaa- 
mil, Romero. Elduayen, and Goitia. The vessel was 
tried at the Admiralty knot, at Wemyss Bay, Firth of 
Clyde, and afterward ran out to sea about thirty-five 
knots. The results of the whole day’s running show 
that the Destructor attained a mean speed of 22°65 
knota(a little over 26 milec) per hour contimuously for 
four hours, including the titne oecupied in running the 
mile. The weights carried on this trial were equiva- 
lent to having the vessel's armament of one 9 centime- 
ter gun, four 6 pounder rapid firlng, and gtwo 47 milli- 
meter Hotchkiss revolving cannon, with all ammuni- 
tion complete, five torpedo tubes, and ten torpedoes’; 
the crew and their provisions and effects, al] spare gear, 
toole, and fresh water for machinery ; the vessel com- 
plete in all respects for sea, and with sufficient coal 
on board to carry her at 1{!¢ knots for 1,800 knots, 
1. .-Dbe machinery of this vessel is of the high-speed 
torpedo boat type, but is very much larger. There are 
two sets, each developing 2,000 indicated horse power. 
They are triple expansion, amd have been designed to 
run at 350 revolutions per minute. The engine room is 
divided into two separate watertight compartments, 
each side being protected by « three-quarter inch bulk- 
head and coal bunkers. The boilers areof the locomo- 
tivetype, but have several important improvements 
introduced by the builders. They are four in number, 
each in a separate watertight compartment, The ad- 
vantage of this minute subdivision is obvious, not only 
for purposes of buoyancy, but for subdivision of effects 
of accident of any kind. These boilera are protected 
by coal bunkers in the same way as the engines. There 
is a transverse bunker before the boilers, and before 
this is a bulkhead 144 inches thick, which protects the 
machinery from raking fire, Abaft of tbe engines is a 
eross bunker, which affords similar protection from aft. 
The machinery worked very successfully, the boilers 
showing no sigu of priming or leakage. _ The foreed 
draught was very moderate, being only 2 inches. The 
results of these triajs will be particularly interesting to 
warship engineers at the present time, as attempts 
have been rmnade by the Admiralty to introduce this 
type of machinery more generally into war ehips, but 
they have not yet been very successful. It is only by 
great care and fortupate experience that it is.poasible 
te avoid disaster in this type of boiler and engine when 
worked in groups in Jarge ships. 

The vessel hada run of 185 knots, in order to deter- 
mine her consumption at about 11 knots ; and ét was 
deterinined that with the amount of coal she can carry 
in her bankers, she can steazn 5,100 knots at 113¢ knots 
per hour. This same quantity of ceal will carry her 
700 knots at full speed. In addition to the members of 
the Spanish commission, there were present at the 
trials Mr. Bakewell and Mr. Bennett, of the Admiralty, 
Mr. J. R. Thomson, Mr. @. P. Thomson, Mr, Parker, 
Mr. C. D. Haynes, Mr. Biles, Captain Celies. 

This vessel is interesting in many respects. She is 
not the first bigh-speed twin-acrew vessel built in this 
eouutry, but she is the second, the firat being the Rus- 
sian torpedo boat Wiborg, of 168 tons displacement, 
which also was built by Messrs. Thomson. The De- 
structor’s value consists not only in her high speed, but 
in the fact that she is able to maintain this speed in a 
seaway. Recently she was taken to sea with the 
Spanish commission on board, and ina heavy sea she 
maintained a speed of 22 knots for four hours. The 
duplication of her machinery is an enormous advan- 
tage to her, compared with a single-screw ship. Her 
turning powers are good, as she has a very large after- 
rudder, and also an auxiliary bow rudder. She turns a 
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complete circle in about 114 minutes and of less than 
three times her length. The protection by thick 
plates of the vita] parts will be of value to her if she 
js everattacked by muchine guns. As it seems to be 
almost certain that high speed cannot be maintained 
in a geaway in & Vessel of smaller size than this, we may 
confidently look to the Destructor as the forerunner of 
a large nuwuber of other similar vessels, whose chief 
characteristic will be their speed at sea. It is to be 
regretted that this vessel is not the property of our 
own Admiralty, but we have no doubt that the Grass- 
hopper type, though siower, will, if their machinery is 
successful, be useful ships of the same type.—The Ln- 
gineer. 
——___—_--- =e - + 
COMFORT AND STYLE TOO. 

So long as it is the fashion for ladies to wear bustles 
of the pronounced amplitude now favored by so many 
of the fair sex, we do not ree why the fact may not be 
taken advantage of to introduce an invention caleu- 
lated to make it convenient for them frequently to rest 


COMBINED STOOL AND BUSTIE. 
from the fatigue of long standing or walking. Such, 
at least, we presume to be the idea of the inventor of 
the device shown in the accompanying illustration, for 
whicha patent bas recently been issued. The trans- 
formation the style bes effected in the appearance of a 
lady properly fitted out in walking costume is soime- 
thing really wonderful, and we are not surprised, 
therefore, that several other inventors have rushed into 
the same fleld, with devices which wowd not other- 
wise have been thought of. 


A PUZZLE. 
The following I Believe has a solution, but what that 
solution may be I by ano means promise to tell—for a 
most excellent reason. 


The figure represents the plan of a prison with inter- 
communicating cells(biess tae Latin); a prigoner in A 
is offered his freedom if he can make his way to B after 
passing once, and once gnly, through all the 86 cells. 
How is he to do it ?—Knozoledge. 

—_—— 2-6 
Wheat About Dulath- 


Duluth is a side hill city. There is nothing gentle 


about the slope. The hill commences at the edge of 


the lake. Ten minutes’ climbing from the docks takes 
one through the railroad yards, the business eection, 
and into the suburbs. Still there is plenty of hilkahead. 


You arenot much more than half way up whep you 


reach the outer fringe of the handsome residences. But 
there is no aeed of going higher just now, for an 
“about face” presents a view of all Duluth, aad at 
your feet lies the finest harbor in the world. On the 
left as you stand facing the lake there stretches out 
thatsingular formation, Minnesota Point. “Sevenmiles 
long, slightly curved, averaging about 700 feet in width, 
with a covering of. pine trees, the point looks like a 
gigantic green needle. {t is a natural breakwater. 
Outside the point is # great lake. Inside, with the rag- 
ged shore line of Wisconsin for the other boundary, is 
aharbor. At your feet on the right, Rice’s Point juts 
out and curves toward the Minnesota Point, making 
an inner harbor. Away in the distance a headland 
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from the Wisconsin shore extends into the lake toward 


the extremity of Minnesota Point. That is Wisconsin 
Point; and between the two points was formerly the 
entrance to this harbor, seven miles long and from two 
to three miles wide. 

But Daluth saw an opportunity to improve upon 
nature. She cut a canal 200 feet wide and 30 feet deep 
across Minnesota, Point a few furlongs out, and now 
the largest steamships meve into the improved harbor 
between Minnegota and Rice’s Points, and take their 
places at elevator or warehouse or dock, as business re- 
quires, while the sailing vessels furl their canvas at the 
mouth of the canal and in five minutes are towed to 
their destination. This was a natural harbor, but it 
was susceptible of considerable improvement. Dredges 
have worked out slips and basins, piling the gravel 
withio the shore line until the harbor is deep water, 
and the docks are to a considerable extent of solid 
earth. The largest lake veasels lie alongside the ware. 
houses and elevators, aad all around isa network of 
railroad tracks. It matters little to Duluth, com- 
mercially speaking, if the bill is steep. Her gigantic 
trade is handled on the water fronts, and such facili- 
ties never were surpassed. When the full advantage 
is taken of what nature has here provided, Duluth will 
have fifty miles of dock line.—Coal 77 ade Journal. 

rn 0 ee 
How Gold is Exported. 

The process of shipping gold across the ocean is 
thus described by the Boston Commercial Bulletin: 

Gach keg contains $50,000 in clear gold. Itisfrom 
the Bank of America, at New York, that most of the 
gold is shipped from that city. The foreign steam- 
ships sailing from Boston now carry little or no 
gold, although the reverse waa the case years ago. 

The shipments of gold are not generally on the 
bank's accougt. Ata first glance, persons might well 


{suppose that when the demand arises for gold to send 


abroad, the shipper would only have to send in his or- 
der for his hundreds of thousands to the sub-treasury, 
where nillions of specie are on deposit. But there 


-‘|are sufficient reasons why this plan will not work. 


The sub-treasury can pay out ite coin only to creditors 
of the government. With the Bank of America the 
associated banks keep on deposit constantly an enor- 
mous sum Of gold, sometimes amounting to $40,000,000. 
To the members of the bank aseociation the Bank of 
Awerica issues its own certificates against these de- 
posits, redeemable on demand. §So, when there is oc- 
casion for making a gold shipment, the coin ie pre- 
pared for that pUrpose in the rear office of that bank; 
here it ia bagged and kegged and made ready for ship- 
ment. 

Kegs in which Zold is packed—* specie kegs” as 
they are called—are made of extra hard wood. They 
must have an extra iron hoop. Specie is not thrown 
loosely into a keg, nor, upon the other hand, is it 
‘carefully wrapped in tissue paper aid piled up one 
coin upon another. The keg serves only as a protec- 
tion for canvas bags, into which the gold is placed in 
the ordinary hit and mise fashion of pennies in a man’s 
pocket. Into each bag go $5,000, and ten bags fill a 
keg. 

In the interesta of security, each keg is treated to 
what is technically known ainong the shippers as the 
“red taping” process. At each end of the keg, in the 
projecting rim of the staves above the head, are bored 
four holes at equidistant intervals. A piece of red 
tape is run through these holes, crossing on the head 
of the keg, and the ends finally meet in the center. 
At the point of meeting, the tape is sealed to the 
keg’shead by wax bearing thé stamp of the shipper. 

Gold crosses the ocean very much as does every 
other kind of freight, without any special looking 
after. The average rate of insurance is about $2,000 
on a shipment of $1,000,000. There are shippers who 
do not insure. Having to ship $1,000,000, they give it 
in equal partsto half a dozen different vessels. It is 
a strict rule with some firms never to trust more than 


| $250,000 at a time on any one ship. 


A certain party furnishes all the kegs for gold, and 
packsthem. Theman who does this is a monopolist 
in his way. Shippers of large amounts always lose a 
few dollars by abrasion, but not exceeding sixteen 
ounces on a inillion dollar shipment. The only pro- 
tection to be found against. abrasion lies in the ship- 
ment of gold in bars instead of coin. Gold bars are 
not readily obtained. 

0 
Calture of Asparagus, 

Mr. Joseph Harris argues, ia the American Agricul- 
turest, that ‘‘the plants which contain comparutively 
little nitrogen require a ‘sap of the soil,’ rich, rather 
than poor, in nitrogep. Turnips contain cowparatively 
little phosphates, and yet soluble phospbates are 
found of special value as a manure for turnips. 
Wheat and barley contain comparatively little nitro- 
gen, while clover, peas, and beans contain a high 
proportion of nitrogen; and yet it is a well known 
fact that to produce a good crop of wheat or barley, 
the sap of the soil must be richer in nitrogen than for 
clover, peas, and beans.” 
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Gorrespondence. 


BRemartabic Runaway of an Engine. 
fo the Hditor of the Scientific American: 

Wehad arunaway of an engine hore Friday after- 
noon, Dec. 17, about 1 o’clock. As engine No. 27 of the 
C., H: &D. R.R. was backing around the curve from the 
bridge for the purpose of taking water, the second 
section of train No. 17, engine 73, incharge of engineer 
@eorge Long and fireman @eorge Reaves, was sighted. 
Engineer W. @. Stump, of 27, reversed his engine and 
threw her wide open, in hope of getting her out of the 
way, but was too lata, and the engine, coming down, 
crashed into the other, stove in the rear end of the 
tender and broke the tender loose from the engine, 
whose throttle valve had been thrown wide open. The 
men jumped to save theirlives, and the engine proper, 
not being hurt, started forward: at a frightful speed, 
tearing down the main track toward the Union Depot 
at the rateof about 55 or 60 miles an hour. When she 
struck 6th 8t., she jumped the track and ran along ou 
‘the ground, breaking the heavy steel rails and knock- 
ing off five switch standards, finally finding her 
way back on theC., C., C. & I. track, on which she 
rushed through the depot out to Carlton, seven miles 
distant, where she stopped on account of steam going 
down. No one was killed or injured by this remark- 
able runaway. : O. E, V. 

Dayton, O., Dec, 18, 1886. © 


a re 
Planing Mill Explosion, 


To the Editor of the Scientific American: 

The recent explosion at East Cambridge, Maas., said 
to be attributable to the ignition of ‘‘ minute wood 
dust,’* has suddenly become important to planing mill 
owners. Whether wood dust is explosive or notisa 
question to be considered. se 

I think it was settled not long ago that the dust in 
flouring mills is explosive, but I have never heard 
that wood dust, whether fine or otherwise, is explosive. 
Judging from my own observation for the last twenty- 
five years of the firing of steam boilers with shavings, 
the most reasonable theory that I am able to form is 
this. That the East Cambridge furnace was stuffed so 
full of shavingy as to smother the flame, the furnace 
door was closed before the flame had started; the 
grates being completely covered, the fuel smouldered, 
accumulating gases for some little time, which, if left to 
itself, would soon have exploded without the interven- 
tion of the puff of air from the trapdoor which “ bulg- 
ed out.” . 

If dust had anything to do with the explosion (which 
I doubt), it may have been like the priming in an old- 
fashioned flint look gun, which explodes the charge in 
the barrel, and, in the case referred to, the trap door 
was the flint that struck the spark. : 

. Wa. W. HUBBARD. 

Manchester, N. H., Dec. 20, 18886. 


i —-- 0 - 
Important to Inventors, . 


To the Editor of the Scientific American: 

In your issue of Nov. 18, 1886, in an article on the 
‘Beli Telephone Monopoly,” you use these words, 
when descanting upon the House Telephone of 1868: 
“But a device is protected by letters patent for ‘all pos. 
sible uses.” 

What J desire to know, and what others would like 
to have your opinion upon, is whether it is a settled, 
unquestioned principle of patent law that an inventor 
is the absolute ownerunder his patent of every use to 


which hie invention may be put, in case his specifica-. 


tions and claims do notmentionthem? To illustrate: 
An inveutor makes a newand novel hen’s nest--one 
that theegg, to prevent the encroachment of egg-suck- 
ing dogs, rats, ‘*varmints,” etc., falls through a little 
trap door in the bottom into a close receptacle. Now if 
it should be found that said hen’s nest was an excellent 
rat trap, aud proved better for that business than for 
the object claimed in his specifications, would he be en- 
titled togoon and mannfacturerat trapsunder his hen’s 
nest patent? In other words, Royal E. House, in 1868, 
made a delicate receiver for receiving the Morse ticks 
or pulsations, and nearly twenty years afterward some 
inquiring mind discovered that it was a machine that 
would take on and convey sounds made by air waves 
of breath. Now are the late discovered possibilities of 
his invention public property by ceason of the expira- 
tion of the patent? Or, ould the subsequent discov- 
ery of the possibilities of such instrument be the sub- 
ject of a true and valid patent? It seems to me that 
the only thing an inventor can claim would be the use 
to which it could be applied, aa eliminated,and de- 
scribed by hitnself, and that if the same mechanical 
contrivance, as in the case of the House telephone, 
should by some one else be used for another purpose, 
the discovery would belong to him. It seems that the 
courtswillruleinthis way. Let ushear from you. 
A. R.C. 
Lincoln, Ill., Dee, 9, 1886. 


ANSWER.—If 8 man patents » hen’s nest, the patent 


securestohim the exclusive right to make, use, and 
sell the article. How could he enjoy such right if an- 
other party could step in and obtain a patent for using 
the article, no matter for what purpose? If the hen’s 
pest will serve equally wellas a rattrap, such fact adds 
to the merit and value of the original patent, The 
man whoueed it for rats did not invent anything, and 
therefore is not entitled toa patent. The courts have 
decided that the mere use of a well-known device in a 
well-known way is not sufficient to support a patent. 

The patent of Royal E. House, of 1868, bas expired, 
and ‘its use is free to the public. Any one has the right 
to make, use, and sell it, and purchasers may use it as 
a telephone if they so desire. It was not new when 
House’s patent was granted to operate the diaphragms 
of electro-magnetic instruments by the human voice. 
This was done by Philipp Reis, with his electric tele- 
phone, prior to 1862. é 

8 ——___—_ 
Labrador. - 


To the Editor of the Scientific American: 

In your issue of November 20, I notice an article 
headed ''The New North.” It has set me thinking ; 
and a flood of recollection comes over me. It was 
once a dream of my childhood, a realization, in part 
atleast, of my more mature manhood, and 


“The memory of that summer dream 
Is pleagant to me yet. 


I hesitate to speak the name of my subject, for, aa I 
have talked of it and written about it until. it is well 
nigh threadbare, F actwally fear that at its mention 
your readers, or some of them, may crook their arm 
and revolve their hands with a rotary motion, while a 
slightly sarcastic smile illumines their countenances, as 
they’recognize a familiar friend. ‘'Can any good thing 
come out of Nazareth?” they ask; or ‘‘Old friends 
‘with new faces,” though most likely an audible sigh 
or expression akin to sadness will result from its dis- 
closure. Yet old as it is, there may be a drop in the 
bucket to some poor thirsty seeker after ‘‘ something 
new.” Sol will proceed, And why go searching about 
for latitude 0, longitude 0, or something equally at 
Present inaccessible, monstrosity of nature, when 
you cap find all the beauties-of an Arctic winter, 
with none of ite startling horrors, or see the peace- 
ful moon arise, or the generous sun set upon placid 
ripples, as the moment’s glimpse might truly call 
them, of old ocean stretching far away into apparent 
nothing but a halo of beautiful light; and all this 
within the pale of humanity? Why seek a netwo 
““New North,” whan there be such a grand old New 
North” attainable with-no pain and one-tenth the 
cost? Now this is not an advertisement. I have made 
four “trips to this region, and know it, pretty tho- 
roughly by this time; but there are, tomy mind, cer- 
tain invincible argumentg why I cannot again plow 
these seas and coast these mains. I have led three 
expeditions thither and returned in safety, but these 
lovely scenes now only recall, they do not possess my 
memory. 

Now the great pity is that some enterprising per- 
son does not establish a yearly summer excarsion to 
this region. it is easy of access, and it is beautiful 
when viewed without fog, rain, or black flies. @o to 
your New North, or Alaska, or your own seashore, in 
fact, and you are liable to these pests, though here we 
will substitute mosquitoes for the black flies-: and the 
chances ,are that you will have enough days clear 
to show Fou the sights. Icebergs in summer! I have 
counted over twohundred in plain sight, the farthest 
one scarce half a mile away—some of them bigger 
than the hugest pile of single buildings in New York 
city. It was in this region that Mr. Bradford gathered 
the materials for his famous iceberg scene, which 
brought him so much renown, I have seen them of 
all shapes and sizes, heard them go to pieces witha 
noise like thunder, viewed theut covered with a baas- 
relief of seals aud turreted with sea birds, and felt their 
cold breath. I have caught cold fish iu their own 
homes, trout in an angler’s paradise, birds ina hunter’s 


Philipp Beis, Inventor of the Telephone. 

There has been much discussion whether the Reis 
telephone wes able to transmit only tones or also 
words. From the documents at hand, we consider it 
beyond all doubt that words were also transmitted ; 
and as a proof of this, we would add to the material 
which Thompson, in his biography of Reis, has most 
carefully collected, a letter written by Reis to F. J. 
Pisko, on the 18th of October, 1863 : 


Most HonorRED SiR: In answer to your distin- 
guished favor of the 16th inst., allow me first to ex- 
press to you my thanks for your friendly interest in 
my invention, and for kindly sending me your interest- 
ing article. : : 

Your wish regarding the sending of articles and 
drawings I can fulfill only very imperfectly, as my time 
does not permit me to comply with the demands in 
this regard that are made upon me from all sides. 

I therefore refer you to the only article published by 
me (Bericht des physikal. Vereins zu Frankfort a. M., 
1860-1861), which you surely can obtain there. Fur- 
thermore, the apparatus of the latest construction will 
be described in Pouillet-Mueller’s ‘‘ Lehrbuch der 
Physik,” last edition (in press). Moreover, I add de- 
scription, as is done with each instrument, and would 
say to you that Mr. Hauck, mechanician in your place, 
has ordered an instrument, and can certainly give you 
information. 

Regarding the explanation upon page 15 of your pro- 
gramme, I must say that the conclusions drawn, al- 
though rightly based upon former suppositions, are 
totally false (sim ply beeausethe suppositions are false). 
The apparatus produces whole melodies, the scale be- 
tween Cand c very well, and I assnre that, if you will 
visit rne here, I will convince you that one is able to 
understand also words, 

How is it that the tympanum of our ear can repro- 
duce all tones with their quality (Klankfarbe), accords, 
ete.? 

It would certainly be best if you would convince 
yourself of the simplicity and correctness of the facts. 

With especial regard, yours obediently, 
(Signed) Pu. Rew. 


Friedrichsdorf, 18-10-63. 


Far in advance of his age, misunderstood, and poorly 
encouraged, a disease of the lungs completed what 
sickness and discouragement had begun. In 1873 his 
illness brought the inventor to his sick bed, after he 
had already, in 1871, lost his voice. He seemed, however, 
to recover, and again took up his duties as teacher. 

He died January 14, 1874, and rests in the ehurch- 
yard at Friedrichsdorf, wherea monument wae erected 
fo him by the Physical Society of Frankfort-on-the- 


Main. 
et 


French Indastrial Prizcs, 

Among the prizes offered for 1887 by the French So- 
ciete @ Encouragement for discoveries and inventions 
of value to French industry, the following have been 
quoted in the Continental press: Prizes of 1,000/. (£40) 
each : 1. For the utilization of residue in factories. 2. 
For the discovery of a new alloy for iudustrial pur- 
poses. 3. For the industrial utilization of a cheap and 
abundant mineral substance. 4. For the useful appli- 
cation of metals which have hitherto been only used to 
a limited extent for industrial purposes, 6. For the 
construction of a heating appliance to produce, insmall 
industrial workshops, elevated temperatures by a quick 
and economical method. 

Prizes of 2,e007. (£80) each : 1. For @ small motor for 
workshops, acting for itself or in connection with a 
larger factory. 2. For suitable improvements in the 
mechanical spinning of fiax. %. For improvements in 
the usual formof grain mills. 4. For a motor for heavy 
oils. 5. For the economical production of ozone, and 
its application. ; 

Prizes of 3,000f. (£120) each: 1, Fora mode of trans- 
nmitting natural mechanical forces over long distances, 
when their immediate utilization is impossible. 2. For 
the manufacture of glasses for chemical purposes. 3. 


For the mannfacture of fine stoneware. 4. For the 


héawven, and eaten, slept, and talked Labrador until} construction of a simple and solid appliance which will 
I am already a veteran in my youth, and almost in /indicate the progresa of a train at any distance, ina 


my second childhood regarding it. Some time ago, |reliable, automatic, and regular manner. 


5. For tbe 


your pages put forth a scheme for diking the straits | construction of an appliance which will indicate, at a 
of Belle Isle, to change the climate of Canada and | distant point, the temperature of a heated room. It is 
the Atlantic seaboard, at the cost of forty millions of | stated that models, ete., must be sent to the secretary 


dollars. 
lead over the very path marked out for this gigantic 
scheme. @igantic humbug? I will not even veuture 
anopinion. Spend that money and buy Canadian 
North America, and the énemies’ bullets will not reap 
a harvest of widows and orphans who will clamor for 
pensions to feed their hungry mouths, while the day 
will surely come when we. may utilize every foot of 
sea aud soil. But why proceed? My object is accom- 


Time and again have I passed the sounding | of the society, 44 Rue de Rennes, Paris, by January 1. 


Competitors are reminded that the communication of 
proceesea to the society does not afford them the pro.. 
tection of a patent, which should be applied for before 
the competition. 
et 0 

THE Pharmaceutische Rundschau gives the recipe 
for an excellent disinfectant: Four pounds of crade 
sulphate of iron or two pounds of sulphate of copper 


plished if my words are read, even if they are not acted | are dissolved in hot water, to which two ounces of sul- 
upon. Yet, to my mind, they cannot be acted upon too phuric acidare added. Mix witb the solution while 
soon. Labrador is much nearer than Alaska It is a/|still hot eight ounces of carbolic acid, filter, and fill in 


valuableaud beautiful region in spite of its harren|bottles, When thie powerful remedy cannot be ap- 
rocks and ‘rock bound ” coast, and certainly deserves | Plied in its fluid state, dry sawdust thorougbly moiet- 
the attention of gamers, Oishers, pleagurers, and the |ened with it may be scattered over the floor of a dark- 


* * 


American Republie, 
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MIXING OF FLUIDS-EXPANSION BY ERAT. 
T. O'CONOE SLOANE, PH.D, 

The phenomena of diffusing fluids have already been 
alluded to, in an early article. of this series. The mix- 
ing of thick silicate of soda solution with water was 
used as the illustration. Toa suggestion from Mr. C. 
Trautwine, Jr., of Philadelphia, the experiment here 
illustrated is due. He observed that, in dropping 
whisky into glycerine, a peculiar effect was obtained. 
The whisky by its euergy, due to falling, penetrated 
deep. into the thick and heavier glycerine, and imme- 
diately tended to rise to the surface. In so doing, it 
subdivided the glycerine into veins, and seemed in- 
eapable of mixing perfectly with it. 

In the illustration, a glass containing some glyce- 
rine is shown. From a height, in order to obtain ini- 
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petus, alcohol ig poured into the center of the sur- 
face. The effect described above is produced. If 
rightly done, the veins of subdivided glycerine will 
extend quite deeply into the center of the fluid, and 
produce a very curieus and striking effect. 

The subject of heat is suscepiible of illustration. by 
a Dumber of experiments. Until. reduced to the ab- 


constructed, Itmay be about twelve inches longand 
three wide. The standards are best mortised into the 
base, and glued or keyed so as to be free from 
shake, or they may be screwed or nailed directly to the 


WAY 
SOLDERING HEAD ON SCREW. 


ends of the base piece. These uprights should be about 
four inches high. Through one of them, the left hand 
one in the cut, a hole is bored, .near the top, through 
which a wood screw passes freely, screwing in and out, 
In the inner face of the opposite standard, at the same 
height, two sharply pointed pieces of wire (about one- 
sixteenth inch in thickness) are inserted, whose points 
project about an eighth of am inch from the wood. 

The rod or piece of metal to be expanded comes next. 
Several are shown lying in front of the apparatus. A 
perfectly straight piece of brass, copper, or iron wire, 
ora corresponding rod of zinc is needed. The piece 


shouldbe of slightly less length.than that of the space 
between the standards. 
{and a slight excavation is drilled or punched in its cen- 


One end is filed off- square, 


ter. This istoreceive the point of the wood screw. 
The other end is filed off obliquely, and a slit filed in 
the center axis of the rod. If the rod is very thin, less 


-| than a quarter of an inch, its end may also be slightly 


upturned, so as to produce @ larger oblique surface. 
One ef the pieces is shown thus constructed. In any 
case, a shapeis giventheend somewhat similar to that 
of the claws of a earpenter’s hamaner. 

A short piece of wire has two holes punched or drill- 
ed in its surface, te receive the two points projecting 
from the right hand atandard. Another very fine hole 
is drilled alinost orquite throngh its center, in which a 
pin about the diameter of a ladies’ hair pin is soldered. 


solute zero, —273° Cent., the constitueat molecules of}This pin should project a quarter of an inch, and 


all substances are assumed to be in intenseand rapid 
vibration. This implies that they do not touch each 
other. By their cseiptory motion nnder the infty- 
ence of the kinetic force, or objective heat, they are 
not allowed to rest touching each other. Hence, it fol- 
lows that by applying more heat, their paths of. vi- 
bration should be lengthened, and they: should oc- 
cupy more space. An‘ a priors consideration would 
therefore lead to the conclusion that bodiee increase 
in size as they growhotter. 
Such is actually the case. 
The statement that heat 
expands and cold contracts 
is ao old as to be known to 
all. It is a crude expres- 
sion of a universal law. 

To illustrate its univer- 
sality, it should be shown 
experimentally as applying 
to all three states of mat- 
ter—the solid, the liquid, 
and the gaseous. The ex- 
pension of solids shall first 
be considered here. 

In general terms it is the 
most difficult of the three 
forms to use as the basis 
of a satisfactory experi- 
inent. Iron, per degree 
Centigrade, only expands 
0000012. brass 0°000018, and 
zinc 0-000029. Non-metallic 
substances are not 80 avail- 
able as the metals, because 
they cannot, a8 a rule, be 
heated so highly, If abar 
of metal is adopted, its ex- 
pansion,can only be shown 
by multiplying its move- 
ments very largely. 

From the coefficients of 
expansion given above, it 
witl be seen that zinc is a 
very suitable metal for the 
purpose, It is fusible at a 
tather low point, but not 
so inuch 80 a8 to impair it 


shonld be‘about 185° from the two holes, as referred to 


the circumference of the wire. Finally, in the end of | with a wire or a natch, 


Abmebort piece of wire.another hole is drilled, and thé 
tong arm eeon in the drawing iz soldered therein. The 
‘experimental rod is placed in-the position shown, and 
adjusted by screwing in or out thie screw until the least 
motion affects the movements ef the long index wire. 
Now if the rod be heated, it will expand, and raise the 
index wire perceptibly. 
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—GIVEN 
LENGTH of PENDULUM 8 INCHES 
APERTUREof DIAPHRAGHM .1¢ 

ua SHUTTER 2 © 
SEGMENT of ARC TRAVERSED SHOWN 
tofind- time of Exposure. 


for experimental use where 


Tostillfarther multiply the extent of motion, the 
index attached tothe left hand standard is provided. 
A wire axis is thrust into the wood. A thin tube, 
which inay be of glass, is placed over this axis, a paper 
index is secured thereto by sealing wax, and the end of 
the wire is bent to secure all. If desired, a graduated 
dial may alyo be pasted to the standard. <A thread is 
attached to the end of the wire index, is carried three 
orfour times around the tube, At its end is a small 
weight. 

By the wire index every movement of the rod in the 
direction of its length is multiplied, perhaps eighty or 
a hundred times. This, by the paper index, is again 
multiplied probably twenty times, giving a total in- 
crease Of motion of two thousandfold. Hence the sen- 


APPARATUS FOR ILLUSTRATING THE EXPANSION OF 
METALS BY HEAT, 


sitiveness ia very great, A match held under the rod 
will produce « visible movement in the index, while a 
candle or alcohol lamp will produce more than a full 


rotation of the index.. . 


The soldering is very easily done. A little hydro- 
chloric acid ig neutralized with zinc. The places to be 
soldered are eleaned and fled up bright, and alittle of 
the ‘‘seldering acid,” as it is called, is placed on them 
_ @n heating one of the pieces 
in an aleohol lamp, with a bit of. solder resting on it, 
the solder Will melt and flow over the metal. This is 
done to both pieces separately, and afterward they are 
heated until, the solder melts, and pressed together 
while held in the flame, remeved, and allowed te coel. 
Tn the cut the operation is shown of attaching a head, 
which may be a copper cent, to the wood screw, to 

facilitate its manipulation. 
After tioning or’ coating 
with solder one side of the 
cent and the screw head 
separately, the screw and 
cent are placed as shown, 
are heated until the solder 
melts, and allowed to cool, 
when the union will be 
secure, 


PHOTOGRAPHY OF A 

MOVING PENDULUM. 

We represent in the cat 
accompanying thig article 
an interesting achieve- 
twentin photography. It 
is not only of value in 
itself as a perfect produc- 
tion of the art, but ts very 
suggestive. It opens the 
question as to how tauch 
wovernent can be allowed 
to an object which shall 
not be detected in the 
blurring of its image, ane 
-alsoas to the relation be- 
tween the distance, speed 
of object, and time for in- 
stantaneeus. exposure in 
photographing a moving 
Object. Thus the- one- 
hundredth of an inch is a 
distinctly visible quantity. 
A Movement during the 
time of exposure which 
would, on the plate, pro- 
duce this amount ef dis- 


placement would ten@ to 


the temperature need not 


cause a blur. By one 


vise very high. The appa- 


high authority the amount 


ratus for exhibiting the 


allowable is placed at 1-10 


expansion of metals is 


millimeter, or the 1-2500f 


shown in the cut. 
A wooden base, provided 
with two standards, is first 
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an inch. It is uncertain 
how far this can be ac- 
cepted as an absolute law. 
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If a meving steamer were photographed go as to be re- 
duced te 1-1000 of her size, a displacement on the plate 
of 1-250 inch would represent on the part of the 
steamer a wovement of 1000-258 inches, or four inches. 
Ata speed ef 15 miles an hour, this would occupy 4 
period of 1-€¢6 secend, This reduction would represent 
the City ef Rome as a little over six inches long. 

In phetegraphs of distant objects, there would be a 
certain difficulty in determining the blur. The grain 
of the paper would tend to conceal it. Whena near 
object is photographed so as to be reduced te one-half 
only of its natural size,any displacement in the time 
of exposure is much more easily detected. It is euch 
subjects that test most rigorously the limitations of 
the phetographic art as affected by the shutter me- 
chanism and sensitiveness of the plate. 

The cut represents ulmost of full size a photograph of 
a swinging pendulusn.” It was taken by Br. J: J. Hig- 
gins, an amateur photographer of thiscity. The con- 
ditions were ag follows : 

The pendulum was eight iaches long as regards the 
distance from its point of suspension to its center of 
oscillation, Thue its period forsmall arcs would be 


about 0-4 sec., and for a longerare such as indicated by 
the divided circle a very little more. It washeld at one 
extremity of the graduated arc by acatch attached to 
the tetegraphic sounder, soasto bereleased when a 
current of electrisity was passed through the magnet. 
In the cirenit with the sounder were included a key, 
a resistance coil, and an electrica) detent of similar 
character to the seunder, for hotding and releasing the 
shutter of the camera. The paper are was divided into 
inches, and the general data of the experiment were 
written on the cards seen attached to the standard. 
The apparatus was set upon the roof of Dr. Higgins’ 
residence. To make the print a certificate of its own 
authenticity, ‘a goblet of mercury waa placed by the 
side of the apparatus, and was phetographed with it. 
This proved that the table was level. Otherwise, by 
inclining the apparatus, the pendulutm could be taken 
by a time exposure in any desired position. At the 
upper end of the rod, two threads were used for sus- 
pending the pendulum. This precluded the possibility 
of the pendulum being mechanically held to one side, 
as it would be impossible to de this and keep the 
threads aligned witb the rod. The camera was then 
placed a short distance from the apparatus, focused, 
the shutter detent arranged, « mirror was placed so a8 
to reflect the sunlight directiy upon the pendulum, and 
all was ready. 

A touch of the finger on the key released both shut- 
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ter and pendulum. The pendulum swung down, 
passed the lowest point of its arc, consuming very near- 
ly 4g second in the journey, and just as it was rising on 
the epposite side was photographed. The sharpness 
of the image is surprising, Absolutely nothing can be 
detected to indicate the motion of the pendulum. The 
length of the pendulum is known: the divisions of. the 
are can be reduced to degrees, so as to give its angular 
displacement, and thus we are in possession of the data 
necessary te arrive at an idea of the time of exposure. 

The pendulum in its journey frem starting point to 
the place where it was photographed had spent about 
14g second, It was at this point moving at the rate of 
258 inches per second, Taking the ‘reduction as one- 
half, which is not far from the truth, and allowing for 
a displacement of image on the plate of 1-200 inch, 

1 
this would give for tine of exposure ——-—— second or 
12°9xX200 

1-2680 second. For Mr. Muybridge’s exposures the,time 
of 1°500 ef a second has been claimed. Mr. E. J. Marey, 
who in France has done the most important work of 
the last few years in photographing meving men and 


39 


THE PORCUPINE ANT EATER. 

An important question iu natural history can now 
be answered. There are egg-laying mammals. This 
fact, which has long been believed by scientists, has 
finally been proved, and the link "between mammals 
and birds, which, according to the sayiag that ** Na- 
ture rnakes no jumps,” must necessarily exist, has been 
found. It is worthy ef note that Darwin was interest- 
edin this question. 

August 25, 1884, Dr. Wilhelm Haacke, fermer assist- 
ant of Haeckel and Birector of the South Australian 
Museum in Adelaide, discovered that the porcupine 
ant eater (Bchidna hystvix) laid eggs, and the same 
discovery was madea few days later by W. H. Caldwell, 
a young English naturalist who went to New Holland 
to study the development of animals of the duckbill 
species. The anatoinical construction of these animals 
and their position in the zoological jsystew has been 
a subject of discussion ameng naturalists, but they 
have finally been classed as mammals. The particu- 
lar animal to which we wish to call attention (see 
accoinpanying cut, taken from the Mlustrivte Zeitung) 
is the porcupine ant eater (Achidna hystrix). lt is the 
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animals, has nsed a reguiar exposure period of 1-2500 


ofasecond, Dr. Higgins, therefore, seems to have| porcupine. 


about reached the same limit, for when the sharpness 
of the image is considered, it. is not eary to admit a 
greater displacement than that used in the calculation. 

Again, it is necessary te distinguish between the effi- 
cient period and mechanically opening period of a 
shutter. Little effect is produced upon the plate until 
the shutter is partly open, and the light ceaSes to a 
great extent to act before the shutter is fully closed. 
The exposure, however, was wonderfully short. When 
the nearness of the ebject to the camera is taken inte 
account, the perfection of the photograph produced is 
very remarkable. 


.* Wydrauiic Jack Patent. 

In the U. 8. Court, Southern District of New York, 
in the case of Richard Dudgeon v. Watson & Stillian, 
for infringement, Judge Coxe sustained the plaintiff's 
claims aod granted an injunction. The defense was 
want of novelty and non-infringement. The Judge in 
his opinion describes at length the werkingsof hydrau- 
lic jacks, and says there is no doubt. as to the infringe- 


ment of the patent, as the jack made by defendants 


works in substantially the same manner.- 


~ + +6 —~ -—__.._-- 

SOME one truthfully asserts that it is cheaper to get 
a good engineer and a good engine than to procure an 
inferior quality of both articles. 
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sijallest of the monotremes, and reminds one of the 
Its body is plump, and its short Jegs are 
each provided with five strong toes armed with sharp 
nails, well adapted for »urrowing. Its beak resembles 
closely that of the woodcock, being thin and tube- 
shaped. The mouth is very small, only large enough 
for the passage of the worm-like, rough-pointed tongue, 
which can be extended seme distance beyond the beak 
and is used for drawingin food (ants and other ingeets). 
No ears are visible, ut there.are hearing passages, 
which can be opened and closed by folds ef skin. The 
upper part of the body is covered with black, pointed 
quills, the roots of which are surrounded by short hair, 
and the head, legs, a.nd other parts ef the body are 
also covered with hair. 

This ant eater lives in mountainous districts and in 
high, dry woods in South Australia, where he burrows 
under the roots of the trees, In his hole he makes a 
nest which he lines with partsof plants. To protect him- 
self from an enewy, he rolls himself up like a porcupine. 

———- + @ ee ee 

The Northwestern Miller, of Minneapolis, Mion., is a 
weekly publication which has attained a deservedly 
high position as a representative of the milling inter- 
ests of the country. It celebrated the holiday season 
this year by issuing an unusually attractive number, 4 
prominent feature of which was the presentation of pic- 
turesof alarge number of leading membersof the trade. 
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Welding by Electricity. 

Recently, at the Institute of Technology, Boston, 
Professor Thomson, of the Thomson-Houston Com- 
pany, of Lynn, made known to the public his newand 
remarkable method of welding, by which a broken 
bar of metal can be easily reunited, or bars of differ- 
ent. metals welded together; and those materials 
which previously resisted welding most. strenuously 
are now joined with ease, while those previously easily 
welded remain the same by the new process. Differ- 
ences in specific electrical and heat conductivity are 
the properties which are most troublesome. The 
method consists in simply forcing the ends to be 
welded together tightly and passing a sufficiently 
powerful current of electricity through the joint. 
The resistance raises the metal to a welding heat, and 
the pressure makes the joint. The speaker enumer- 
ated some of the practical results obtained -person- 
ally within a recent. period. Iron and copper wires 
of varying dimensions have been’ joined end to end. 
Steel or iron bars nearly an inch in diameter have 
been solidly welded together, and steel has also been 
joined to brass. A copper rod nearly one-half an 
inch in diameter has been welded, requiring a current 
of 20,000 amperes. Steel pointed tools may be cheaply 
made of inferior metal, and new points welded on as 
desired. 

The cost of the new process is uudoubtedly less 
than by the old method of forge and hammer, while 
the time required is very short and no heat is wasted. 
Mr. Thomson stated that in welding a- steel bar 1% 
inches in diameter, a current of 6,000 amperes in 
volumé and having an electromotive force of one- 
half a volt was necessary. The use of 35 horse power 
for one minute is another way to state it. 

So 
SCIENCE IN TOYS, 
Il, 

‘The pulse glass, shown in the annexed engraving, is 
due to Franklin. Itconsists of two glass bulbs, formed 
on opposite ends of a tube bent twice at right angles, the 
a being partly filled alcohol or ether, the air hav- 
ing been expelled-by 
boiling the inclosed 
fluid before sealing 
the tube. When the 
bulb containing the 
liquid is held in the 
hand, and the tube is plasedt in a horizontal position, 
the rapid evaporation of. the liquid by the warmth of 
the hand creates a pressure which causes the transfer 
of the liquid to the cooler bulb. The quick eyapora- 
tion of the liquid adhering to the sides of the now 
empty bulb increases the pressure, and causes a rapid 
ebullition of the liquid inthe full bulb, and at the 
same time carries off the heat to such an extent as 
to produce a very decided sensation of cold. 

When the bulb is held at an inclination of about 40°, 
the liquid pulsates from one bulb to the other. The 
expulsion of the liquid from the bulb in the hand pro- 
duces cold, which is quickly dissipated; and when 
equilibrium is restored, the liquid contained by the 
tube condenses the vapor in the empty bulb, and 
enters that bulb, to be again expelled as before. 

The instrument operates continuously and very 
regularly when placed in a horizontal position-upon a 
table, with one of the bulbs in the vicinity of a lamp, 
that is, within eight or ten inches of the flame, the 
other bulb being placed as far as poveible away from 
the flame’and shaded. 

Wollaston’s cryophorus is similar to the pulse glass, 


PULSE GLASS. 
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WOLLASTON’S CRYOPHORUS. 


the only difference . being that the tube connecting 
the. two bulbs is made much larger, to avoid choking 
by ice, a thing sure to occur when the tube is of 
small diameter—the water vapor which is drawn 
toward the empty bulb (in a manner presently to be 
described) being condensed and frozen on the walls 
of ‘the tube to such an extent as to entirely close it. 
The cryophorus in ‘process: of construction is partly 
filled with water, which is boiled in the bulbs before 
sealing, to drive out the air. When the empty bulb of 
the apparatus is placed in a freezing mixture of ice 
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and salt, for example, the evaporation of the water in 
the filled bulb, due to the cooling and condensation of 
vapor in the empty bulb, is so rapid as to carry off the 
heat to such an extent as to cause the water to. freeze. 
Instead of employing the freezing mixture, a spray of 
ether or bisulphide of carbon may be projected upon 
the empty bulb with the same results. 

This is a very interesting experiment, illustrating the 
principle of freezing by-evaporation. It is theopposite 
of the popgun experiment illustrated and described in 
the last article on this subject. That was heat by com- 
pression. This is cold by rarefaction. 

The candle bomb, shown in the annexed engraving, 
exhibitsin a forcible way the explosive power of steam. 
It consists of a small bulb of 
glass filled with water and seal- 
ed. When held in a eandle or 
lamp flame by means of a wire 
loop, it soon explodes violently.* 

The least expensive machine 
for applying to mechanical work 
the force exhibited by the candle 
bomb is the fifty cent engine, 
shown in the engraving below. 
It is a small and simple ma- 
chine, but it is far more perfect than the steam engines 
of our forefathers. It will readily make. 800 to 1,000 
revolutions per minute. It is a wonderfully inexpens- 
ive example of the world’s great- 
est motive power. Its construc- 
tion is so well known as to re- 
quire no description. 

The radiometer is one of those 
instruments which should per- 
haps be classed with scientific 
apparatus, but it may, neverthe-. 
less, be properly called a toy. It 
is a heat engine remarkable for 
its delicacy as well as. its great 
simplicity. It illustrates a class 
of phenomena discovered by 
Crookes, which are complicated 
and difficult to explain in a brief 
and popular way. 


CANDLE BOMB. 


FIFTY CENT ENGINE. 


slight spider of aluminum, support- 
ing on the end of each of its four 
arms a very thin mica plate black- 
ened on one side and silvered on the 
other side. - 
The aluminum spider is provid- 
ed with a jewel, which rests upon 
a delicate needle point support- 
ed ‘at the center of the glass globe. 
The spider is retained on its 
pivot by a small tube extending 
=~ downward from the top of the 
globe. When placed in sunlight or 
Near a gas or lamp flame, the 
vanes revolve rapidly. Crookes’ explanation of the 
radiometer is as'follows: ‘‘ The interior of the glass ves- 
sel being highly vacuous, the light or the total bundle 
of rays included in the term. light, falling upon. the 
blackened side of the vanes, becomes absorbed, and 
thereby raises the temperature of the black side. This 
causes extra excitement of the air. molecules which 
come in contact with it, and pressure is produced, caus- 
ing the fly of the radiometer to turnround.” G. M.H. 
0 
. ~ Encouraging Inventors. . 
Until very. recently the propriety of rewarding i inven- ; 
tive genius, by securing to, the originator of a public 
benefit certain rights, by which he might obtain remu- 
neration for the labor and ,time expended by him in 
perfecting his invention, has not been questioned. A 
uniformly healthy sentiment has prevailed on this sub- 
ject, which has materially assisted in increasing novel- 
ties of a useful character. The incentive of a pecuniary 
reward has stimulated the efforts of men of ability in 
every walk-of life, and as a consequence there has been 
a marked improvement in the domestic economy of all 
civilized peoples. 
The advantages of the patent right system are pro- 
bably more apparent in the United States than in any 
other country. No nation has produced so many use- 
ful inventions as this, and to the efforts of American 
genius’ may be ascribed the complete: revolution in 
several fields of labor which has rendered it possible 
for men who were once slaves of toil to work and at 
the same time enjoy life. . This has a forcibl¢ illustra- 
tion in the changed system of farming brought aboyt 
by the patent agricultural implements now in general 
use. Before the introduction of these-useful articles 
every grain of wheat was paid for, literally, by a drop 
of sweat’; but now, although the farmer is still com- 
pelled to labor, he does it under such improved cir- 
cumstances that it scarcely. seems burdensome, and 
agriculturp, as a consequence, has become a favorite 
pursuit, instead of being avoided, as it was at -one 
period. 
It would be idle to attribute the great strides made 


* When experimenting with candle bombs, a guard of some sort should 
be provided, to prevent injury to the experimenter. 
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The instrument consists of a very. 
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in mechanics to ‘any other cause than the protection 
afforded to inventors by the patent laws. It is unfor- 
tunately true that the deserving originator is often 
deprived of his just rights by his inability to comply 
with the requirements of the law governing the grant- 
ing of patents, or, as sometimes happens, through ig- 
norance ; but this does not affect the general result. 
It has been asserted, also, that irregularities occur in 
the issuance of patents by the commissioner, by which - 
inventions are rejected as valueless on the ground that 
they do not possess sufficient novelty to entitle: them 
to the protection ofa patent, and subsequently an- 
other applicant is awarded letters for substantially the 
same thing originally declined. Such mistakes should 
not militate against the system. 

The truth of the matter is, that the law in its pres- 
ent shape is a very good one, and it has the indorse- 
ment of adl who are interested in the prosperity of the 
nation. That it may sometimes be abused is no argu- 
ment against its advisability, for very few acts are ab- 
solutely perfect. So long as a reasonable protection is 
accorded to inventors, no one will have cause for fault- 
finding. Public opinion is strong enough, as was 
evinced recently in the sewing machine case, to restrain 
those having the power to give extensions from using 
their privilege when it is liable to work injury to the 
country at large. Those who have commenced a sense- 
less opposition to the entire system because-.a few 
grasping men, following the natural instincts of human 
kind, have, attempted to derive more benefit from it 
than they deserve, will see their error, and unite with 
us in expressing the belief that the encouragement of 
genius is the product of an advanced state of civiliza- 
tion, and for that reason merits the friendship of sen- 
sible men.—The Manufacturers’ Gazette. 


ir 
Snow Melting Apparatus. 
A system of snow melting has been devised by Mr. 


-|F. Lyon, of 94 Harleyford Road, London. When it is 


considered that a fall of snow 6 inches deep, overone 
mile of road 60 feet wide, amounts to 5,866 cubic yards, 
the impossibility of removing it promptly by means of 
horses and carts is at once apparent—the more so 
when it is remembered that some metropolitan ves- 
tries have from 50 to 100 miles of road, and thus 
would have to deal with from 300,000 to 600,000 cubic 
yards of snow, assuming a 6 inch fall to occur. The 
principle of Mr. Lyon’s invention is that the snow can 
be*dealt with in the roads on which it falls when it 
is in a light and fleecy condition, and therefore easily 
melted. The apparatus consists of a wrought iron 
tube about 35 feet long, having a furnace at one end 
and a short length of vertical pipe for a chimney at 
the other. The tube is made in lengths of 6 feet, and 
each length is tapered so that they all fit into each 
other and are closely packed for transport on wheels. 
When a fall of snow occurs, the apparatus is to be 
laid along the gutters of the roads to be cleared, the 
width occupied being about 4 feet. A fire is then to 
be lighted in the furnace, the heat from which will 
pass along the horizontal tube, which has a flatly 
arched top. The snow is then to be shoveled on to 
the heated tube, which will melt it, the resulting 
water flowing away to-the nearest gully. A trial. of 
this apparatus took place in the St. Marylebone dis- 
trict in February, 1885, on some snow which had fallen 
long previously and had been twice carted. Not- 
withstanding the solidified condition of the snow and 
the imperfect condition of the experimental apparatus, 
it is stated that 21 yards of the consolidated snow, 
weighing 10 tons 8 cwt. 3qrs., and equal to 198 yards 
of freshly fallen snow, were melted in 10 hours with-a 
consumption of coke of the value.of 1s. 7d., or under 
134d. per ton. 
—_—— Oo 


Talcum Filter. 


Talcum as a filtering medium, recommended by Dr. 
Fr. Hoffmann, is reported by the Committee on the 
National Formulary to be better, cheaper, and afford- 
ing quicker filtration and clearer filtrates than other 
media previously used. Finely powdered white taleum 
should be well washed with hot water, slightly acidu- 
lated with hydrochloric acid, and again washed with 
pure hot water until no trace of acid can be detected. 
It is then dried, and may be.used by adding the dry 
powder to the cloudy mixture, and filtering through 
paper ; or the talcum filter may be constructed in the 
foliowing manner : 

Make’ a double filter out of. white filtering paper, 
and insert itin a quart glass funnel; mix about half 
an Ounce-of talcum with one pint of hot water in 
a bottle and shake well, then pour it immediately upon 
the paper filter, taking care so to distribute the mix- 
ture that the entire filter from bottom to top is evenly 
covered with the fine powder. The water will be found 
to pass off rapidly and perfectly clear, after which the 
filter is ready for filtering any cloudy mixtures. The 
same filter may be used. frequently for the same sub- 
stances ; but after it has been used the funnel should 
be covered with a glass plate, to exclude the dust and 
preserve the filter clean for the next operation. 
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INCANDESCENT BURNER OF DE. AUER. 

The peculiar feature of the gas lawp of Dr. Auer 
von Welsbach consists in the. incandescence of cer- 
tain metallic salts placed in the middle of the flame 

of a Bunsen burner. The 

principleis not new ; it Is the 
samé as that in the Clamond 
lamp, in which, as may be re- 
membered, the incandescent 
substance is formed by a Iit- 
tle thimble of “magnesia 
threads. On the other hand, 
the arrangement of the Auer 
lurner is very simple, and 
appears to possess Many ad- 
vantages. It consists of an 
ordinary Bunsen burner, the 

end of which is covered by a 
~heed of cotton or woolen 

tissue washed in a special 

preparation. The hood, 
about 6 or 7 centimeters in 
height, is slightly flaring and 
is held by a platinum thread 

Which passes around it and is 

fixed to two rods of iron con- 

nected with a ring above. 

The longer of the two is 


burner, 
As soon as the burner is 


steadiness and intensity. 


Auer, which throw some light on the subdject : 


thanum er yttrium, ané@ seak in it? the woolen or esot- 


ten that is to form the hood. The tissue is then| the dgure of General Grant in uniform and fully equip- 


earbonized, and leaves a sort of network, which is 
applied to the Bunsen, The nets thus procured ap 


It is not perfectly well/turas of the Southern type and light clothing, the 
known how the hood ismade, | figure being partly nude—she is laying a laurel wreath 
vut bere area few details from the patent of Dr. | at the feet of an eagle whese eutstretched wings spread 
Take | over the scene. 
a solutien of zircon and nitrate er acetate of lan-| group is filled with an architectural design of arches. 


durability of the hood ought also to be determined by 
exact tests —La Nature, 


JOSEPH ECHTELER’S DESIGN FOR A GRANT 
MONUMENT, 

Fourteen competitive designs for a monument te 
General Grant, to be erected in New York, have been 
sent in, and anomg these the design ef a Gerinan who 
has lived in America, for two years is especially Dote- 
worthy. Thinking that many of our readers may be in- 
terested in the design of Joseph Eichteler, we give a 
cut of it, taken from the terra-cotta model. 

The monument is to be about 71 or 72 ft. high, the 
lower part consisting ef a tnausoleum. It will cost 
abeut half a million dollars. Theieworial is crowned 
by an equestrian statue of Grant. ‘[his represents 
the General as commander, riding to battle on a rear-! 
ing horse, his cloak flying, and his head turned to look 
back, while he points in the direction of the enemy 
with a, field glass held in his right hand. 

At the four corners of the cap or upper part are four 
female figures representing: Peace and Prosperity, In- 
dustry and Invention, Commerce and the Marine, 
Statesmanship and Law. @n the front ts a battle 
seene,Grant with outsfretched swerd riding at the head 
of.a columy. of imfantry, while at the left the can- 
noneers are busy firing the guns, At the backof thie} 
upper part, the Nerth and South are represented as | 


held by a thumb screw torenguged in a mortal hand to hand combat, and in the 
the pipe which supports the | midst of the eonfusion of the battle rises the imposing 


figure of a eommanding genera! of the Southern army. 
The group in the middle part of the wonument is 


lighted, considerable heat is | specially well eonceived ; two female figures, the North 
generated within the hood, | and the South, grasp hangs in token of eternal friead- 
. which, ih a few seconds, be-|ship. The North is represented as having beautiful venting disease. A recent report of the medical officer 


comes aglow with a whitish | classic features and wearing the Phrygian cap--she is| 
blus light, remarkable forits| laying the palin branch of peace on the shattered woa- 


pons of war; while the South ig characterized by fea- 


The backgreund of this principal 


On the opposite side of this part ef the monument ia 


pear wore favorable to the production of light than| . 


the massive cylinders of zircon tested in 1868 by 
Tessie de Mottay on oxybydregen: burners. 

According tothe inventor, each hood costs about 
1 cent,and wi)l last 1,000 beurs, or until the dust of 
the atmosphere is sufGciently incrusted thereon to di- 
winish the strength ef the light. Finally, with equal 
lighting power, the consumption of gas in the Auer 
burner will be about one-half less than that of an or- 
dinary burner, whieh should show an economy of 50 
for 100, but these figures ought to be verified. The 
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ped for war. He is ‘seated with his left hand on his 
sword, and about him and ona staircase behind him 
are greuped the members of a negrofamily, The ne- 
gress, on whose wriststhe fetters are still visible, raises 
her hands to Grant, praying him to deliver her from 
slavery, while the negre tries to express his gratitude 
by pressing the General's hand, resting his left hand 
on the forearm of his deliverer. In the foreground a 
little negro boyis playing with the broken chains, The 
left face of this portien represents, in high relief, the 
scene under the memerable tree at Appomattox, where 
General Lee surrendered his sword to the victor Grant. 
In high relief, at the right, the artist has shown the 
steps of the White House at Washington, On the up- 
perstep @rant is taking the Presidential oath before 
Chief Justice Chase, while in the background stand. 
Grant's predecesser, Johnson, and several Senators, 
as witnesses. The front ef the principal part of the 
mounuinent bears the inscription,-‘' Gea. U. 8. Grant.” 
The coats of arms of the different States are arranged 
en the under socle.° 

The mausoleum, which is 59 feet in depth, is provid- 
ed in front and at the back with three terraces. The 
cap of the monument, the main part of the mausoleam, 
the pertals, and the balustrades are to be made ef pel- 
ished granite, the foundationof rough-hewn stone, and 
the figures and coats of arms of the best bronze. The 
completion ef the work weld require about five years. © 
—Iillustrirte Zeitung. 

$$ ere 
Disinfection by Hezrt. 

The disinfection of articles of clothing, and of dwell- 
ings, after infectious ailrnents, is admittedly ene of the 
mest impertant duties which attemds the work of pre- 


of the local government beard, London, presents the 
entire quéstion of the destruction of germ life in a new 
aspect, including, as it does, a memoir on disinfection 
by heat, from the pen of Dr. Parsons.. The degree of. 
dry heat necessary to kill the gertns of diseayes well 
known to be infectious was first investigated. ‘The 
bacilli of splenic fever, forexample, were killed by ex- 
posure for five minutes in adry heat varying from 212° 
to 218° F., but their spores did not yield to two hours 
at 220°. One hour at 245°, and four hours at 220°, 
achieved the result. - Some very remarkable practical 
instances are given of the difficulty with which dry 
heat penetrates such articles ae bedding, blankets, and 
pillows. For example: A thermometer enveloped in a 
roll of flannel, placed ina hot air bath at 212°, only 
registered 130° at the end one hour! Dr. Paraens de- 
monstyated by numerous experiments that steam at 
or above 212° possesses @ very much greater power of 
penetration and disinfectiom than dry heat, and that, 
where actual steam cannot be employed, meistening 
the air of the heated chamber materially reduces the 
time reqttiredfer efficient disinfection, Apparatus for 
thus treating the clothes, ete., of the sick poor ought 
to be a feature of the municipal arrangements of every 
city. 
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ENGIBEERING INVENTIONS. 


A locomotive spring has been patented 
by Mr. John R. Fish, of Grand Rapida, Mich. The 
constractionia ch that hangers are diapensed with, 
the invention beingan improvement on aformer pat. 
tented invention of the esme inventor, tonching a epe- 
cial construction fornsein connection with the frame 
sapporting the driving whee)s of a locomotive, 


A steam condenser bas been patented 
by Mr. Talmadge Blass, of:Millerton, N. Y. It 1s eo de 
signed that every part js accessible, that clogging by 
foreign mattere may be prevented, being intended for 
the exhanst of sleam engines, for producing a higb 
vacham withontthe use of s fomp, and tosoregulatethe 
flow of water thatthe temperature of the hot well ean 
be kept as desired. 


A steam condenser has been patented 
by Mr. Jobn McIntyre, of West Hoboken, N. J. This 
invention relates to surface condensers of the Ligbthell 
type, wherein water pipes are ased, abd consiste princi- 
pally in dividing the pipes into neste or tiera by the in- 
tervention of platee that compe) the steam to spread 
and circnlate more perfectiy among the pipes, together 
with other nove) featares. 


A railroad cattle guard has been pat- 
“ented by Mr. Delvin & Lermond, of Delph), Ind. Ie ia 
60 made as to be bolted down on common track ties 
withoat distarbing the roadbed, with slate arranged to 
flant from the ‘center toward each end, 80 that when 
etock etep on the guard their feet will slide down be- 
tween iheslats,and thae prevent their walking on the 
guard, while there is nothing to prevent their backing 
off. 


A water or other engine has been pat- 
ented by Mr. Parker F, Morey, of Portland, @re. The 
engine hae a system of automatically operating difter- 
ential valyea controlled by the action of smechanlcally 
actuated anxillary vaive, the reciprocating piston being 
aleo a differential one, in comb)nation with a general 
receiving chamber, whereby al] valves for directly con- 
trolling the ewpply and discharge of water to and from 
the emailer end_of tbe piston are dispensed with. 


0 
AGRICULTUEZAL INVENTION, 

A seeder has been patented by Mr. Wil- 
liam H. Holcomb, of Cora:, Micb. This invention covera 
a novel coustuction of a machine whicb may be used 
to plant almoet any kind of seed, irreepective of its size, 


and whicb may ajso be adjasted to deliver a certalnre- 
quilted amonnt of ceed tothe ranning foot or yard, 


ed 
_ MISCELLANEOUS INVENTIONS, 
A pneumatic dredging machine has 


been patented by Mr. William P. Lewla, of @roville, | 


CaL It consiste of an agitator, an extensible cylinder, 
and a yacoom chamber provided with indnction and 

—edustion ports, and « means for producing the vacaom 
required to bperate the macbine. 


A water closet indicator has been pat- 
ented by Mr. Joseph H. Potls, of Toronto, Cnt., Cana- 
ds. The indicator has a eaitable inscription and is 
adapted to slide between goides fastened In tbe upper 
inuer face of tbe door, to indicate from the oatside si- 
maltaneonsly with the holting oftbe door that tbe room 
Is occupied. 


A drum tightener has been patented by 

: Mg. Robert Buchanan, of Sioux City, Iowa. Single and 

donble apertared hooke are nsed, inconnection with a 

cord or rope and straps, witb the drom body, wherehy 

the rope employed to tightenthe dram heads snd bind 

the hoopa may be paseed in parallel lines from hoop to 
hoop. 


An automatic grain measure has been 
patented by Mr. Samae) E. Croebaw, of Three @aks, 
Mich. This invention covers nove) featares of construe- 
1jou and combination of parta in a machine for me88nr- 
inggvaln and elmilar aubatances delivered by aspoat or 
chute, andis calcalated to. measure Dy weight or stroke 
measure ap may be desired. 7 


A fence has been patented by Mr. Lafa- 
yette Same, of near Wolcottville, Ind. It ls a Portable 
fence, in which each pane) is made s&parate, ald 
it has anirnn poet support to prevent the wood from 
tonching the groandand decaying, witb edjuetable con- 
nections for holding the panels togetber, and varioue 
other nove) featares. ; 


A wagon seat has been patented by Mr. 
Jobn W. Banch, of Keokak, Iowa, Combined with the 
seat are L-ahaped sopporta,plvoted to the aides of the 
wagon box for holding the seat in position for nee, and 
forsapporting it ont of the way of tbe load of the 
wagon when it ie desired to employ the entire wagon 
box for carrying parposee. ae, 


A washing machine bas been patented 
dy Sabina W. Cook, of Dayton, Wash. Ter. The inven- 
tion consiste in a tnbe connected at one end with an in- 
verted funve), and having a fizring month at the oppo 
site end in which ie an air valve, allowing alr to enter 
the tube and fnnoel, bnt preventing its escape, forelng 
air and water throngh the clothes to carry off the dirt. 


A clamp for holding gun barrels while 
being cleaned has been patented by Mr. Frank M. Eve- 
rett, of Washington, D.C. It is a portable apparatus 
caasisting of a bar towhlch are applied clamps formed 
of laterally adjustable rigtd metal parte having etanding 
and borizonta] portions, w)th vertica) ecrew bolte pass- 

‘ing tbroagh the bar, and other nove) features. 


A ‘stovepipe holder has been patented 
by Mr 2dwin Hayes, of Kirkiln, Ind. It conslet’ of a 
wire band, with angle plates having apertores to receive 
fhe ends of the band, a binding acrew and hook formed 
with an eye ‘npop one side of the body to.recelve the 
Dtudhag ecrew between the angle plates, making a alm- 
ple dev)ce for holding a stovepipe in a fine, : 


A milk pail Holder has been patented by 


Mr. Granvilie Abbott; of Harrisap, Minn. The bolder | connected atlte forward and directly to tha tree, while 
ty msde of a ajngle ploce of wire or other suitable mate. | coanected at ita sides and rear edge to the tree by manage 


‘ling conalste of rods to which the thille are to be pivot- 


rial bent to formapali-nolding hoop, with arms and 
Tooeely attached catches, making a simple device for 
holding m))k.pailawblle milking, and rellevethemilker 
from the fat‘gae of holding the pall between the knees. 


A reel for barbed wire has been patent- 
ed by Mr, Matthlas Kampf, of Minler, Il. It consiste of 
asaitable frame to be attached toa eled or other conven)- 
ent vebicle, carrying a ree) and ratchet whee}, with 
other novel featarce, and operated by a handle, where- 
by barbed wire can be readily wonnd and nnwoand, or 
eaally stretched, as may be required in making fences. 


Dress trimming forms the subject of a 
putent issned to Mr. Joacblm Maidbof, of New York 
city. The invention relates to ball edgings sucb sa 
used for ladies’ dress goada, and provides for apertured 
cores atrang on heade on the cord, aoas to be free to 
turn transversely to the length of tbe trimming, to ex- 
boee different portions as the flock beeomes rabbed or 
word off. : 


A paper box has been patented by 
Messrs. John F. Diemer, of Elizabeth. N. J., and Pan) 
E. Gonon, of New York city. Combined with a body 
having flaps is a metallic elide anda locking plate, the 
metallic slide being held in place by the flaps on tbe 
enda of the sides, anda lockIng plate holding al) the 
parts in position, making a box which is simple and 
durable. . 


An adjustable seat for vehicles has been 
patented by Mr. Michel Gaiet, of Paris, france. This 
invention covers mesnes of controlling and eceuring tbe 
sliding or movable seata oftwo-wheeled vehicles which 
have a frontseat and arearsest,one fixed and the other 
a@juetable relatively thereto, to balance the vehicle or 
regulate tbe position of the load, making the adjuet- 
ment qaick and easy. 


A scraper has been patented by Mr. 
James Hocking, of Denton, Neb. Adjuetable shovels 
are moanted on 4 rotating frame, to be raised and low- 
ered, there being a device for imparting the rotsry mo- 
tionfrom the driving wheel, and adevice for raising 
and lowerlng the rotatingframce, tbe dirt being deposit- 
ed in a drum whichcan bereadily opened and closed by 
the operator. : 


A tamping bar has been patented by 
Mr. Timothy Gleason, of Red Wing, Minn, It bas a 
yielding bandle‘whicb lessens the labor in naeand ob- 
viates tbe jar and ebock asnslly experienced by work- 
men, baving in suilable position adjastable collara with 
spiral apringe iaclosed in a casing or hollow handle, by 
which movement is imparted to the bar throngh the 
medium ofthe springs. 


A safety helmet has been patented by 
Messrs. Gustav Runge and Alexander Stunde, of Bremen, 
Germany. It. has a double lining, aad fits the head 
closely, bat leaves part of tbe face ancovered, there be: | 
jug means for forcing freshair mto tbe donble lining,te 
pass to the uncovered part of the face, and keep off 
poisonous smoke or gases, that a pereon wearing the 
helmet caueafely work in a room filled therewitb. 


Automatic eafe boltwork forms the. 
subject of a patent issaed to Mr. Thomas W. Brintnall, 
of Maryville, Mo. Thle invention relates to locke ar- 
ranged to be opened by clockwork, and combined with 
the bolts and springs is an intermediate mechanism. 
with acylinder and piston connected witb the parts, 
whereby a gradnally diminishing resistance ie offered 
to thabolts in both directions of movement. « . 

A velocipede has been patented by Mr. 
George W. Rodecap, of Middletown, Ind. This inven- 
tlon covere anovel constraction, arrangement, and com- 
bination 6f parte, in which the power ie tranemitted 
feom tbe pedals by wheela or pnileys and levere to tbe 
main drive whee), making a machine which cap be 
easily enided, and economically operated witha mini- 
mul expenditure of power. 


A cigar wrapper cutter has been patent- 
ed by Mr. Ledyard D. Bailey, of Centra) City, Neb. It 
ie acircnlar rotary c.ntter of noye) design, a ferrale pro- 
jectlIng beyoad the bandle to fortn a shield or RNard to 
the blade, the Knife being intended for cutting the to- 
bacco leaf for wrappera, and to Cut near the edge of tbe 
leaf and acroge the stems and veins. witboat tearlag the 
leaf, . 

‘A wheelbarrow has been patented by 
Mr. Joseph Annin, of Brooklyn, N.Y, This inveation 
covers nove) features of construction and combination 
of parta tonching the handles and whee) hearings, tbe 
legs, aud devices for attaching both bandles and lege to 


the body of the harrow, makjng a firm and rigid attach- | - 


ment, hut 20 tbat the leg@ and bandies can be ensily 
and qaickly detacbed when Cesired. 


A road cart has been patented by Mr. 
Wiltiam R. Church, of Yorkville, ll, The shaft coup. 


ed, with clipa at their rear ends, and sectlona) braces 
connected hy a torn buckle, the forward sections of the 
bracee heing pivoted to tbe thille and the rear sections 
rigidly,aecared to the rode, making it convenient to 
ralee or lower the ahafta to suit the helght of tbe horse. 


A shoe fastener has been patented by 
Meeste. Samne] 8. Knapp and Elliot Browne, of Abing. 
ton, Mass. It conaists of a wire bent in opposlted)rec- 
lioneateach sida of its center to form twoeidé rns, 
for nee fn connection witha single lace, belng adjueta- 
ble npOn the lace at euch distance from the’end tbat 
eafficient length only intervenes to properly lace the 
boot or ehoe and anite it at the top. 

A sandpapering machine has been pat- 
ented by Mr. Danie] Doncaster, of Mecbaniceville, N. Y- 
The machine ie eo constrneted that Ite working head hae 
6 nn)vereal movement whicb acoommodates itself when 
in operation to the wind or twlet in doora orthe aprings 
in panels, or toan nneven bench thatie not horisonta) 
or fevel, for doing al] kinds of eavdpapering rapidly 
and economically. 

A riding’ eaddle has] been patented by 
Ms. Joeeph F. Bennett, of Pellville, Ky. It hee wire 
aprlng® torender the saddiceasy tothe rider, the springs 
being attached to strips, and over them placed a shield 
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of atrape, the saddle to contain sbont twenty springs, or 
48 Many more or leas. ab-reqnired. : 


A heating attachment for cooking 
stoves has been patented by Mr. Richard A. Rew, of 
Pomeroy, Waeh. Ter. It coneiste ofa peculiarly con- 
etruct-@ chamber, with smoke drums, end in combina- 
tion with tbe smoke flue, for converting cooking stoves 
and ranges iato bot air and véntllating stoves, to ntilize 
them for tbe donble pnrpose f cooking and heating 
the rooms above. . 


A drying machine has been patented by 
Mr. Joseph Hanson, of Philadelphia, Pa. This inven- 
tion relates to a machine formerly patented by the émne 
inventor, and covers a donble construction or duplicate 
arrangement of tbe ewjfta and rods or reels, with a cen- 
tra] arrangement of main bars, ways, and operating 
mer.baniem, whereby the capacity of. tba macbine is 
doubled, and a desirable eqnipolse of paria effected. 


A bottle washer has been patented by 
Mr. Peter A, Bennett, of New Yorkcity. It ia a device 
for washing the interior of bottles with a brasb, the 
brush being attached to a spiral spindle adapted to be 
moved longitndinally |na suitable apertared plate for 
cansing it, white tbe brnah ie revolved axially, there be- 
ing a Axed and a apring-actnated elidingframe carrying 
the epiral apindle. 


A bottle stopper has been patented by 
Mr. Theodore G. Mailer, ofCamden, N.J. Itisanelas 
tic stopper, with un eccentric for forcing It Into 4 bottle 
neck, tieausfor attacbing the eccentric, and a wire con- 
nected to the eccentric at one side of ite pivotal peint 
and psased tbrough and connected to the lower end of 
the hottie stopper, being particularly adapted forbotties 
containing effervesclnog liqnide. 


An ineidenea window, for Jighting base- 
ments, vaalts, etc., haa been patented by Mr. Isidor- 
Schoenhere, of Baltlmore, Md. It is composed of a 
frame witba paraliel series of elees blocks of right-an- 
gied triangular shape, with their long sides in the plang 
of the frame, the Liocke projecting upwardly to expose 
their two sides, so as to give the greatest amonnt of ex- 
posed reftecting sarface withoat shoniders, while the 
faces of tbe priem are readily accessible for cleaning. 


A ladder has been patented by Mesers. 
Jobn McDonongh ahd WalterB. Cox, of New York city. 
It ie composed of sections hinged together, eacb section 
having @ joint clasp or eleeve for locking the sections 
jn ilne with each otber, tbe sleeves being operated anto- 
matically, and there being an aatomatically operated 
locking device attached to eacb sleeve, making a flexi- 
ble fireladder adapted to be wonad upon a dram and 
elevated by tarning adrntf. © 


A frame for drying houses has been 


worked and operated veryeasily, sothat withontchange 
of poeltion acostomer can eee samples of hordersin 
combination with different styles of paper, etc. 


A device for sorting horseshoe nails 
has been patented by Mesere. Wililam M. Stone and 
Henry Dandas, of Keeseville, N. Y¥. Tble invention 
consists of a ring revolving on a block, and having re 
cesees, witb an adjustable stationary cam attached to 
the block. aod abent arm for separating tbe nails and 
leading them to a discbarge opening in tbe block, mak- 
Ing an improved device for sorting jong and short nails 
rapidly and accorateiy, : 


A photographic apparatus has been 
patentcd by Mr. David H. Houston, of Hunter, Dakota 
Ter. Aremovable box with sliding shatter fits in tbe 
rear of tbe camera, and contains the sensitized paper 
wound upon two apools ao that a atraigbt part of tbe 
sensitized film passes over a plate or partition directly 
bebind tbe sliding sbutter. with other nove) features, 
the invention helug an improvement on a former pat- 
ented invention of tbe same inventor, 


A grub catcher has been patented by 
Mr, Frank ITinlee, of Goshen, N.Y, Thebody of the 
implement is 4 aort of sheet meta! pan, over whicb ex- 
tends a wire apring in eneh way that, as:the pan is push- 
ed between rows of onion and other plants, the epring 
wil] act a8 8 finger to jar and knock the grube off into 
the pan, a sma!) Jantern stand heing also attached to the 
implement for holding a lanterp in position to aldin 
the work. “oe 

A picture-exhibiting nousical box has 
been patented by Mr. Charles E. Jaillerat, of New York 
city. The box hasa ring or circalar frame carrying 
Pictures, the same being operated hy the. mechaniam 
tbat produces the musica) toncs, so that the plctares 
are made to,show through openinge in the sides of the 
box, the idea being also applicable to the rotation of a 
disk, and exhibition of pictures in tbe top instead of 
the sides of a box. 


The purifying of water for steam boil- 
ere forme the subject of a patent tesnedto Mr. Wijhelm 
Friede, of Hamburg, Germany. The invention conejete 
in the nee of a composition of matter to be disselved in 
the water 1e prevent tbe formation of scale or incrnsta- 
tion, the composition including catecha, cauetio eoda, 
eodlum hyposn)pbite, glycerine, and tanner's bark, the 
nee of the compound not affecting the taste, emeli, or 
pariity of the steam, and not affecting it forany purposc 
for which stean: is ordinarily applied. 


A watch regulator has been patented 
by Mr. Julea C. Levasseur, of Miliapab, Algeria. This 
inventipu provides means for adjusting tbe halance 
regulator of a watch withont opeuing the case, and con- 
sists of 8 segmenta) gear whee) attached to or formed 


‘paralle) position in serlee, witb nove) meane for raising 


patented by Mr. George E. Mille, of No. 612 Pacific, npon the regulator, and mechanism in gear tberewith, 
Street, Brooklyn, N. Y¥. Thie: invention relates to a whereby the reg:alator may be adjusted hy means of the 
drying frame in which horizontal trays are arranged to | winding stem, wben arranged for eetting the bands, or 


snpport the fruits, vegetables, etc, to be dried, the by anindependent stem fitted in the case, with other 
treys to be guided between vertical parte and heid in | novel features, 


and lowering and damping them; the frame ie also 
well calcalated for drying malt. 


A sash holder has been patented hy 
Mr. James P, Hendrick, of Flemingsburg,. Ky. Tbe 
catch bar of the holder consiste of a lower portion to be 
secored within tbe outer sash groove of the window ‘The Sturtevant Mill Co., whose offices are a Sturtevant Mill Co., whose offices are at 80 Ma. 
frame, and an upper part which hes an ontward topor| .. pouding, Boston, Mass. Is receiving meny vataed 
head plate, with varions other novel featuree, making 4 | ordere for the Sturtevant till (cute and descrfptton of 


device which can be readily applied, and wilihold tbe | which appeared in our issue of May 8 188%), for crushing: 
sasbes open at elther the top or bottom, or at both | and polveri!zing orea, pbospbates, rocks, cement, etc. 


WBusiness and Personal, 


The charge for Insertion under this head ts One Dollar 
a line sor each insertion ; abeut etght words fo a line. 
Adverttecrnants must be received at publtcarton offices 
asearly aa Thureday morning to appearinnert issue. 


places. _- 


A sad-iron bas been patented by Mr. 
Anguet ¥. Chable, of Evansville, Ind. It is adapted to 
be reversed or turned on tbe handle, ao that any one or 
two or more working facesmaybe used, and these faces 
are heated by the Durning of fluid or gasoline frem a 
perforated tube connected with a small reeervoir, tbe 
flow being easily regulated, and the hesting arrange- 
ment of the iron being eneb tbat it can be conveniently 
need for many other parpose® 

A method of purifying water has been 
patented by Meera. William J. Merrison andJobn C. 
Wboarton, of Nashville, Tenn. The invention covera a 
metbod of adding to the water.A mixtare of lime, soda, 
and esnd, andthena mixtare of alum, permanganate of 
Potaselam, aud eand, the method being advantageons 
for a)) waters to be need for domestic purpores, as aleo 


in the preparationof variona beverages, and for etesm 
boilers, janndry and bathing parcposee. 

The construction of sash windows forms 
tbe sabject of a patent iasned to Mcesra. Vaelav Klan 
and Rudolf Seitz. of Pragué, Bohemia, Austria-Hun- 


gary. The invention is for windows baving an upper 
and lower outer and an pper and lower inner gash, a)) 


stbe ssebes being mounted to slide and to swing on piv- 


ete. and counterbalanced by weighta in sacb manner 


One ofthe matn features in favor of this millia ita great 
economy over any otber precess, the priociple belng very 
Bniqae and novel, tbe material pulverizing Itseif, thus 
avoiding the asaa) wear of mschinery. This machine 
both erushes and puiverizes the material, from large 
sizes totherequtredfinenees. Circulara, with full taform- 
ation, furnished Ob application, with references, to par- 
ties uaing these mills tn all sections eftbe country. 


All Books and App, Cheap. Scboo) Electricity, N. Y. 


Mr. QO. Frink, 234Broadway, New York. publishes 4 
neat little pamphlet descritiug the common formsof her- 
bia or raptare, aud explaining bow al] casea can be 
quickly Caced by FarnK's ROPTCRE REMEDY. A copy 
will be matied.in a plain, sealed envelope. to any address 
upen request, . 


Firatclass too] maker wanted. B. W. Payne & Sons, 


Elmtra, N. ¥,. . 


Wanted—To mannfacture on royalty patented arti- 
clegcapable of being made In tinor otber light metals, 
Rearden & Ennia, 31) RiverStreet. Troy, N. Y. 


Tank Belting and Wheele. LinkBelt M. Co., Chicago. 


Boilers for sale.—Eacellent, Rebuilt, Second hana. 
Putin Tubular, Horwonta Bytes. 
Onel0H., P., & x18’, 3” tubes, 8684, 
Two H. P.,5’ x17',8" tnbes, each, 0. 
Two 75K. P..43¢’ x 16/, 3 tubes. each. $605, 
Two 60 ff. P., 436° x15’, 3"’ tubes, each, $400. 
Three ME. P.,4’ x 16/,3'° tdves,eaeh. $390, $326, and 


that they can be swung inward on binges to facilitate | $350. 


eleaning or repairing. 

A rotary system of stage scenery has 
been patented by Mr. Roderick G. Gaptill, of Chicago, 
Ti, The conetrnction of this ecepery ies sach that it 


may be shifted by simply tarning a palley, sothe acenes | * 


may be changed very easily and rapidly; and when the 
eseenery is taken down it may ait be rolled npon the 
rollere that enpport It, and the bars and braces being 
made in eectiona, the .whole may be packed In Bmal) 
compass and easily trauspurted. 

A shingle-sawing machine basbeen pat- 
ented by Maesra. Francie M. Hanke and Horace N. Sib- 
fey, of Midway, La. 


Your4s H. P., 4' x 18, 3'' tnbea, 876, $300, $325, and $950, 
One 40 H. P., & x 13’, $275. 
One H. P., $200. 
Vertical Botiers. 
Three 190H. P.. Corliss, 2’ tabes, each $000. 
Tbree 125 H. P., 2" anbmerged tabes, each, $575, 
Onei00 H, P.. 2” tnbes, $650. 
Ouaefd H. P., 2%‘ tnbes, $400, 
Oued H. P., 2" tubes. $900, 


Locomotive, Firs Boz Pattern. 
Three 109 H. P.. 4‘ tudes. $500, $850, and $000, 
Tbrea® H. P.. 3 tabes, O65U. 8700, and 8700. 
. Five 9% H, P., 2’*tabes, 800 each. 
One H. P.. 8’' tubes, $615. 


It ia a band eaw machine, with a| Sogines and boilera, purtable and etationary; weod- 


reciprocating eartiage carrying two eeta of block hold- | working and genera) machinery. Sand for estimates, 


ere, two seta of aet worke, anda mécbaniam whereby 
opeset is actnated to feed ita block forward while the 
block of tbe other set la operated npon by the saw, with 


etatingeractly what you want. .W. E. Drew, agents, C. 
Foraalth Mach. Ce., Mancbester, N. H. 


The Rauiroad Gazette, handsomely. illustrated, pad- 


other nove) festares, the in.ventionparticaiarly relating | ished weekly. at 73 Broadway, New York. Specimen 


| to a former patented invention of the eame inventors. 


An exhibitor for wall papers, borders, 
and ceiling decorations bag been patented by Mr. Lew- 
ellen 4. Ely, of Monlr, Mieb. It hae Intarehangeable 
winge or frames, which can be removed ingtantly and 


copies free. Sand for cataiozne of railroad books. 
Friction Clutches from $3.% on. J. C. Blevney, New- 
ark, N.J : 
Wanted by a Mantfactaring Company, Snperintend- 


ent, com petant to take charge of a Fonadry and Machine 
Shop. One familtar witb painting, gralalng, and general 


held together for campariegn of samples, the appetatae jobbing work preferves. Address. etating salary ex- 
being light, sirong, and durebie, and onethattan be! pected, “Metals,” P.O. Box 778, N. ¥. City. 


AMERICAN, INC. 


JANUARY 15, 1887.] Scientific 


Awerican, 


43 


Prolsctiss for Watchas, 

Antl-magzetle shields—an abaolute protection from a)l 
electric and maguetio lofinences. Can be applied to uny 
watch. Experimenta) exhibition and explanetion at 
* Anti-Magnetic Shield & Watoh Cave Co.,” 18 Jobn St., 
New York. F. 8. Glles. Agt., erGiles Bro. &Co. Chicago, 
wherefu)) assortment of Anti-Magnetic Watches cap 
be bad. Send for ful) descriptive circnla:. 

Haswell's Engineer's -Peeket.Book. By Charles H. 
Haaweli, Civil, Marioe, sud Meebanical Kogineer. Giv- 
ing Tables, Rules, and Formulas pertaining to Mechban- 
ics, Mathematics, and Physica, Architeeture, Masonry, 
Steam Veaseis. Milla, Limes, Mortars, Cements,etc. 0 
pages. leather. pocket-book form, 4.00 For sale by 
Munn & Ce.. 81 Breadway, New York. 


HINTS TO CORRESPONDENTS. 
Names and Address must company. al) letters, 


or no attention wil] be paid thereto. 
information, and not for publication. 
Heferemces to former articles or answers should 
Zive date of paper and ornumber of question. 
wirles not anaes Ta. reasonable time should 
repeated; correspondenta wil! bear In mind that 


6 is for our 


2 : . some answers require uot a little research, and, 
Woodworking Machinery of al] kinds. The Bentei & thongh we endeavor to reply to all, either by letter 

Marxedant Co., 16 Fourth 8t., Hamilton, 0 or In this department, each moet take hie turn. 
Speetal Written Iuforma&tion on matters of 


Guild & Garvison'’s Steam Pump Works, Brooklyn, 
N. Y. Pumps for liqulda, air, and gases, Neweatalogue 
now ready. 

Concrete patents foreale. E. L. Ransome, 9. F., Ca). 


The Knowles Steam Pump Works, 44 Washington 
8t.. Boston, and 9% Liberty 8t., New York, have juat 1s- 
sued a new catalegoe, in which are many new and im- 
proved forme of Pumping Machinery of theslngleand 
duplex, steam and power type. This catalogue will be 
malled free of charge on application. 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 


Compleés-Practical Machinist, embracing lathe work, 
vise work, drills and drilling, tape and dies. hardening 
and temoering, the niaklox and nse of tools, teo) grind- 
ing. marking out work, etc. By Joshag Rose. Illustrated 
by 86 engravings. Thirteenth edition, thoroughly re- 
vised and in great pert rewritten. In one volume, 12mo, 
4:9 pages. 02.50. Forasale by Munn & Co.. 361 Broadway, 
New York. 

Nickel Plating. Sole manufactnrere caét nicke] an- 
odea, pore nloke) aalta, pelishlng compcsitions,etc. $100 
*" £4 We ." A perfect Electro Plating Machine. 
Sole manufactaorers of theuew Dip Lacquer Kriataline. 
Complete ontfAt for plating, etc. Hanson, Van Winkle & 
Co., Newarx, N. J..and and 94 Liberty St., New York. 


Tron Planer, Lathe, Drill, and other machine toola of 
modern dealan. NewHaven Mfx.Co., New Haven, Conn. 


Wrinkles and Hatpes. Compiled from the Sorentt- 
PICIAMERICAN. A collection of practical soggostions, 
processes, and directions, for tbe Mechanic, Eogineer, 
Barmer, and Housekeeper. Witb a Color Tempering 
Scale, and nomerous Woed engravings. Revised by Prof. 
Thorston and Vander Weyde, and Engiueers Buel aud 
Rese. ifm0, cloth, $2.00. For sale by Munn & Co., 361 
Broadway, New York. - 


The Improved Hydranlic Jacks, Punches, and Tobe 
Expanders. B Dndgeon, % Celumbia 8t, New York. 


Friction Cintch Polleys. D. Frisbie & Co.,N.Y¥.city. 


If an Invention has not been patented in the United 
States formore than one year, it may stili bepatentedin 
Canadas. Cost.forCanadtsn patent. $40, Various other 
foreign patevts may also be obtutned. For inatructions 
eddress Munn & Co., SCLENTIFIC AMERICAN patent 
agency, 31 Broadway, New York. 


Tight and Slack Barre] Machinery a apecialty. John 
Greeuweed & Co., Rochester. N.Y. See illus. adv., p.23. 


Inveptore wishing to eell their inventions, addrees, 
with patttculars, Chaa Badeon. Jr., 24 Congress St., Bos- 


ton, Mass. 

Catarrh Cured. 
A olergyman, after years of snffering from that loathsome 
dlsease, catarrh. and vainly trying every known remedy, 
at last fonnd a prescription which completely onredand 
saved him feom death. Any anfferer from thls dreadful 
disease sending a self-addressed stamped envelope to 
Dr. Lawrence, 212 East 9th 8t.. New York. will receive 
the recipe free of charge. : 

Supplement Catalogne.—Persons In puredit of infor- 
mation of any specia) erineeriug, mechanical). or sclen- 
tific nabject, can have catalogue of coutents of the 8ct- 
MNTIVFIC AMERICAN SUPPLEMENT sent to them free. 
TheStuprLemMENT containa lengthyarticles embracing 
the whole raage of engineering, mechanics, and phyalcal 
ecience. Address Monn & Co.. Publishers, New York. 


Timber Gaining Machine, All kinds Wood Work- 
ing Machinery. C. B. Rogers & Co., Nerwich, Conn. : 

Lick Telescope and all smaller sizes boilt by Warner 
& 8wasey, Cleveland, Ohio. 

Garduer & Miller’a Patent Belt Clamps, § eizes. 
\ngs & Spencer Co., Hartford, Conn, 


Send for catalogue of Scientific Booka for ealeeby 
Munn & Co., 31 Broadway.N.Y. Free on application. 
Sore EL et ne 


persona) rather than general intereat cavnot be 
expected witbout remuneration. 
Scientific American bide | hlvaer plored teferred 
to may be had at the office. Price 10 cents each. 
Booka referred to promptly supplied on receipt of 


priee. 
Mitnerals eent for examioation shonld be distinctly 
marked or labeled. 


(1) F. MecF. asks: 1. Do certain sounds 
prodnce ailence? If ao. how can It be Illustrated? A. 
Two 2ounds may come from eources 60 situatedthata 
deadening of both by interference will be produced. It 
ie hard to preduce absolute silence thus. Apparatus 
for the experiment ie illuetrated in text booke. 2 
Does sound exist without an ear to hear it, or is soond 
produced bvvibrations on the ear? A. Scientifically 
speaking, it does. 8. Where canI get a thorough de- 
ecription with engravinge of the comhination Jock? A. 
There are mapy pateotaon combination locks. 4. What, 
if any, is the present variation of the mazBetic needle 
from tbe truenorth pole? A. In Bostonin 1880, 12°412; in 
New York, same year, 7'&4°.6. How many crematorlee 
in the United States. and where are thcy situated? A. 
We believe three crematories are now in Operation, aud 
several] others proposed. 6. Are colors carried to the eye 
by vibrations, or ia it by other means? A. Colors it is 
asanmed are carried to the eye by vibrations of the In- 
minlferons ether. Jt ie all theory, 7. What le the 
office of{ the little cylinder ou the right hand aide of 
a locomotive, juet In frontof the cab? A. The cylin- 
der is tbe air pomp of theairbrake, 9. Is the moon 


than when jast rising? Why does it look larger when)” 
tising than when setting? A. It is not. It is not known 
why the rising moon looks larger, unleas by association 
and comparison withgbjecte on the horizon, er between 
it and the observery ‘ 


(2) G. E. P. aske: 1. Are there any lo 
comotive works in this country tutwing out aa many a8 
two complete engines inone week? A. Yes. In hnild- 
ing 4 large number of locomotivea there are shops that 
can turn ont two locomotives a week, but they are not 
built from the raw materia) withinthe week that they 
are finished. The various parte may have been several 
weeks in passing through the varione atagee of the 
work, 2 Ie. there &nch a proceee as photo.electro, or 
photo-electrotype, for printing or copyiug? A. There 
is aproceas of engraving or reproducingprinte ordraw- 
iuga by photo-.elcctric manipulation, and is called ‘‘pho- 

to-eléctroty pe" and “ photo-engraving.”” 


(3) M. L. W.—We recommend you te 
make a etudy of what has been done in the way. of 
compressed air motors for street railways and other 
porposes. See ScrENTIFIcC AMERICAN SUPPLEMENT, 
Nos. 18, 176, 177, 238, 248, 309, 328. 


(4) N. A. H. asks: Why does placings 
vessel of water on a stoye*in s close reom preveyt a 
headache or feeling of closeness in the room? A. 
Any deneficial effect from placing a vessé] of water on 
a etove ie doe to the imparting of molature to the air. 


(6)eR. L. D. asks: 1, Can I inake a 
teleacope finder by putting hair. lines acroes the dia- 
phragm of a emall wpygiass? Do I want two or four 
lenses for the” eyepiece?. A. Yes, provided it hae an 
eyepiece formed ofconvex lJenees, 2. Canthe dynamo 
in SUPPLEMENT. No. 16f; ‘be arrauged 60 ae to Pivea 
abnttle current by drilling the jonrnale of the armature 
and ronning termloala fcom the afmatore tbrough, 
80 as to connect with coutact eprings? If so,how 
ehould these contact springe be conuected? Woold 
like it arranged so as to give efther current by elmply 
changing a.switch. A. Excite thc fleld magnet by 
means of a direct current from a battery or another 
dynamo. Connect one “terminal of the armature wire 
with the armature ehaft and attach the othcrtermlual 
toa eleeve carried by tbe shaft, butinsnlated therefrom. 
Ooe eollecting brnsh or epring should press on the 
sleeve, the other shonld touch tbe shaft. or better, a 
brass or copper ring driven on the shaft. To secure 
a direct enrrent yon wlll need the ordinary two’ part 
commutator, which may he arraoged beside the two 
rings for alternating currente: 3. Have you ever gived 
directions for making a dlagona) eyepiece for a tele- 
ecope?. If eo, where wil] a email piece of mirror an- 
ewer? A. A piece of mirror wil] not anewer, as it 
will yield two images, one being refiected from the 
froot,tbe other from the back of the glass Use a 
plate of apecrlum metal or 4 glass plate allvered on a Ite! 
face, 


(6) M. H- asks: 1. Can: dynamo de. 
scribed in SUPFLEMENT. No. 161, bensed for a motor as 
well asa dynamo? A. It san be done by makIng the 
total reaistunce of the motor eqnal] to one of the 
lamps which Itleto replace in the cirenit. 2 If eo, 
what sixe wire and how mnch should be nsed to wind 
armatore and field magnets to make motor ft to 


Bil- 


NEW BOOKS AND PUBLICATIONS. 
MopERN ARCHITECTURAL PRACTICE, 
Na.t. A LARGE CountTRY HOUSE. 
Bruce Price, Architect. New York: 
William T. Comstock. . 
This beok isa large and beautifnol quarto, containing 
perspective views, elevations, plane, aod detail for a 
large country houee, tobe built inCalifornia. The speci. 
ficationszre given in fallethe general conditione beiug 
pnt in the form of an actual contract, the mason work 
commencing with the excavation, and describing the 
gtone masocnry,’cut etone, and brick work; the plastering 
and iron work come next in order, and the carpenter 
work la, described. with much detail, accompanied by 
many sketches; the inside Anish and trim, the tin, cop- 
per, and galvanized iron work, the cabinet work, man- 
tele,{and fireplaces. the painting and glazing, plumbing, 
gag Sitting, hardware, and heating, all are treated with a 
minutiz which wonld eecm to make & complete work- 
ing chart for the intelligent workman in the buildingof 

8 large and heantifo] conntry mansion. . 


Diz GALVANOSTE@IR. Jos. Schasehl. 
Vienna, Perth, Leipsic, 1886. 72 cuts. 
pp. 224. : 

Thie is the thirtieth volame of the ‘“ Elektrotech- 
nieches Bibliothek,” published hy A: Hartleben. it la 
8 ueefnl little work, treating in a very practical way of 
the art of electroplating with the differentmetale. The 
general division 9f the subject includee the funda. 
mental principles; the chemicals need; sontces df elec- 
tric cnrrente, their measurement and cootrol, prelim. 
Dary treatment of the objucts; composition of baths 
and after treatment of the plated articlea. Tbe baths 
given comprise, besides thoee of the'more ordinary elee- 
tro-plating metals, bathe of zinc, Irou, lead, cobalt, an- 
timlony, caffminm, and alominum. The work throagh- 
out bears the mark of practicability and sofficivat thor 
oughness. A cuncinding secticn speabe of the sanitary 
featares of the businews, of poisowing, and antidotes 
therefor, 


the field megnet with 2% feet of No. % wire, Am. 
W. G., andthe @rmatnre with about 600 feet of No. 


32. Place the acmatore and magoet In Séries. 


. (7) J. B. BE. aska: 1. Is there a dy- 
namo made just big enonghto farnieb stx to ten 16 
caudle power fncandesceat lampe? A. Anyof the 
electric manufacturing companies can fornisb eoeh a 
machine, % Will dynamo descrited in SuprLEMENT, 
No. 181, have power enongt for 16 candle Incandes- 


tanips of high resistance. 8 Could one man, with 
crank on large band wheel, tum it for ten minntes fast 


tun on ordinary Rdison (100 volt) clrenit? A, Wind 


cent ligbte, and bow many? A. It {fe not adapted to 


enough to make iigbt? A. He conldmin it goasto cada 
two or three 5candle lamps. 


(8) H. A. D. aske what sheet aiatal: 
some ‘Inexpensive kind, say of thickness of abont 
twice that of heavy writing paper, will bear the 
moat bending at a given Ilne withont hreaking. A. 
Soft Beasemer steel or copper. 


(9) W. 8. B. asks: 1. In a dynamo 
having only electro magueta, what first gonerates the 
corrent in the fleld magnet coile tocanse them (the 
field magnets) to become electro magneta, there being 
no permanent magnete In the machine? A. The mag- 
net cores retain a little “realdnai’' magvetism, 
which ie enongh to etart the current. which then in- 
cresses unti] it reacheathe maximum. 2. What is the 
difference of arranging electric lamp In paralle] and 
1n series? A. In parallel] arrangemeot the cnrreot is 
divided amonga number of Lampe; In eeriea-it goes 
successively through the lamps. 


(10) BE. L. B. asks: 1. Can you give ine 
a receipt Sor makiog a solder that may be nsed with- 
ontacidorresin? A. We cannot give any receiptfor 
a .solder that wil] work satisfactorily withont a flux. 
2. How many Fuller batteries will it take to ron a 
16candle power lamp? A.-It would take about 100 
cells of Fuller battery to give aatiefactiou. 8. is the 
Fuller hatterywell adapted to electro plating? A, The 
Fuller battery is not recommended for plating pur- 
poses. ‘ 


(li) T. E. K. asks: 1. How canI inake 
aeimple and good hair pomade? A, Take 44 onuce 
each good washed lard and clarified beef euet, balaam 
of Perux ounce, melt them together in a pot placed 
In boiling water, atirring the mixture all the while, add- 
ing 3 fluid drachm ol) of nutmeg or a little oil of Jav- 
ender. When thoroughly mixed pour the mixture Into 
pote while hot. 2. How to make the right kind of 
paper banger's paste, eomething that wlll stiekon white 
washed or calcimine walla? A, Any way of pasting 
over whitewash or kalsomine is tedione, and°may turu 
ont uneatiefactory. Bettersoak and acrape off to the 
Plaster and on thie good flonr paste wil) etick. 


- (12) H. M. E. asks howto treat wood 


for celle 80 that It will eatiefactorily resist the action of 


farther away from the earth wheo directly overhead Rapiclbaey A. Use white wood boiled in psraffine. 


. Howshould stee] be tempered and otherwise treated 
in making compas needles and [other smal] magnete? 
AS Steel for magoete ebonld ehould be of good quality, 
such a6 used for tools, and made hard by heating toa 
cherry red and dipping in water, For compaseneedlea 
or apy magnet always plunge eudwise, to avoid epring- 
ing. They may be draw-tempered to a straw color 
and eprung etraightif required, 3. How to pronounce 
dyoamo? A. Accent on thefirst ayll'able. 


(18) J. M.—You cannot harden cast 
rontobeof any valne, It has already too much car 
bon. Wrought iron that bas been cleaned fromecale 
will onlytake a very thin bard surface by heating 
with ferro-cyanide of potaasinm, covering the snrface be- 
fore thearticle iamadered bot and has gathered a ecale. 


-| Treatment with shavingeof horse hoofe, with the ferro- 


cyanide in an Lin in which the articleto be cuge- 
hardened {ep , 4nd beated red hot for 4n hour, is 
better. 


(14) #. W. B. asks how the black is 
pnt az parts of optical Instramentes, a3 on the Inside of 
telswwopes, A. Verythinehellac varnish and lampblack 
need for thia purpose. Mix the jempblsc® with 
alcoho] andadd a few drops of shellac varnish, not 
enepgh to make it shine when dry. 


(15) F. M. asks: Cana fly wheel 32 feet 
in diameter be epeeded to 100 revolutions per mlnuté 
with aafety. Canthe shafi and hearings be made atrong 
enongh to stand it? A. Any shaft and bearings that 
will carry the fly wheelat anyapeed ia strong enough 
for 100 revolutiona per minunte, provided the whee) is 
halanced and etrong enongh in the rim to resist cen- 
trifugal force with a Jarge factor of safety. Sueh 8 
speed je high for eo large a wheel. See article on the 
Strength of Fly Wheele In SCIENTIFIC AMRERIOAN SUP- 
PLEMENT, No.574. We do notknow the size of the 
largest fly whee} in the world, 


PS 


TO INVENTORS. 


An experience of forty years, and the preparation of 
more than one hundred thousand appllcatione for pa- 
tents at home and abrogé, enabie usto onderstand the 
lawe and practice on both continents, and to poeédss un- 
equaled faciitties for procnring patents everywhere. A 
aynopals of the Patent laws of the United States and al) 
forei® conntries may be hadon appiicatien,and persous 
cOntemplating the securing of paténts,etther at home or 
abread, are invit©d to write to this offiea for prices, 
which are tow, in accordsnee with the times and Cur ex. 
tensive factlities for conducting the bnalnegs. Address 
MUNN & CO.. office Scrzwririo AMERICAN, 861 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


December 328, 1888, 


AND EACH BEARING THAT DATE. 


WBeenote atendof iat abont copies of these pstenta.) 


Adjustable hanger, C. 0. Yale..... 2... cece ee ee 
Air, drying compressed, G. R. Collingwort 
Atror other finid onder pressnre, apparatus for 
exhausting er dell vering, H. Davis..00..-0-00 

Alarm. 8ee Borg)ar alarm. 

Alarm,J. R. Branden.. 
Alloy. M. A. Wheeler...-. 
Anima! trap, 1.8. Hotchkt 
Buby walker, 8. BE. Gleas0n 


Bag. 8ee Paper bag. 

Baz. See Splice bar. 

Barder's pole, M.H. Wiaon.........-.-.- a Wee nese si 364, 
Bark cutter, B.C. Ktepy...ccccsscepescs pavesereee.» SOND 
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96) | Electrical conductor, underground, F. 


Barrels, means for attaching heads to. T. P. 
Walsb......ceeeceecennene 
Baaket. floating minnow, . Welghtman.... 
Beattog and mixtng macbine. F. V. Raymond. 
Beltgearing, Wittmann& Yingliog........... 
Bit stoek, A. W. Morgan...........-++++ 
Blast cupola, hot and force, M. Hamm. 
Bitnd, toalde, W. A. Holbrook........ 
Bltod, tnelde window. J. Auld.. : 
Blinds, apriog strip for inalde, Ww. A. ‘Holbrook... » 986,167 
Block. See Fedder biock. 
Blower, pressure. W.C. Winfleld........ ¢-....-6.-. SOIL 


Boiler. see Steam boller. 

Bolt. Bee Track bolt. , 

Bolt machine, A. W. Rose..........-. eeavtacnerwadees 865,100 
Book, copying. J. E. Whiton......... Ses woacesoaawes 


Booke with metallic eataples, machine tor etitch- 
ing, W.J. Brown,Jr.. weceee 864,85 
Boot and nailing machine, E a Bacon.. : 
Boot or shoe stretcher, J. Donovao........... selene S508 
Box. See Journal box, Music box. Musical box, 
Spice bux. 


Bottle, muctlage, E. R. Cahoone.. 355,000 
Bottle stopper, T.G@. Maier....... ... .- 385,008 
Bottle washer, P. A. Bennett.......sseceeseserseesee CRAM 


Bruce. See Hee) brace. 
Bracket. See Wall bracket. 
Bracket, L. BE. Hastings... 
Braid roll aud case therefor, 
Brake. 8ee Car brake, 


Broom, Smith & Waeger..............e sees cece eneeeee 966,238 
Broom, wire bound. Smitu & Yanger....... . 366,225 
Broom wiring machine, Smith & Yaeger.. -- 522 
Brugb shield and binder, W. L. Barnes.. - 355,190 
Buckle cover. J. P. Scollay.,..........- :. 365,107 
Bung for cana, G, BM. Perkind....... .-sseeereeeeee es 360,05 


Bungs cans, implement for inserting, Perkins 


Buoy erbeacon, J. M. Foster. 
Burglar alarm, H. Ferris.... 
Burner. 800 Gas burner. 

Butter, machine fcr sealed or moniding, P.I. 


Button, H. B. Robiasoa. wr eseeartetarncee 
Bniton attaching machine, J. C. F. Dick.... 
Buttonbole etiteblng and alae machine, Reed 

& Beale... .. ce cascese eee eeesenae eee tecense ce-cess « 808:028 
Bottone, implement for making covered, T. G. 


Cabinet, fillaig, P, J. Sonneht. Ss 
Cabinet for hulding spoolsof thread, etc., J. A 


LAW) secdaessiatectees veseceker terse Taw yecws pace cere. 34,912 
Cane, cutting augar and eorghum, H. A. Hughes... 34,905 


Capeule cutting machine; T. C. Mers................ S613 
Car brake, T.. Dnde............0ee eee eres -- 34.891 
Car brake attachment, R. Q@uatetmags..... +. 855,100 
Car brake, automatic, K. H. H. Lelneweber. «+ BAS 
Car coupling, H. C. Horolsb....... 50D 
Car coupling, H. A. Jukes.. .. SO&H4 


Car conpllng, H. Rees.......crsesesserserocecececceee SOLS 
Car doors, adjnatable attachment for fretaht, T. 

Hi Duran ........ se see eeeee cence caeeeee deees 
Car driving mechantem, B. Dederte 
Car, dumping, S. B. alanine 
Car epring, G. W. Morris... 
Car. stock, O. Newelt..... 
Carpet Ilolog, C. H. Cole........ 

Carpet aweeper, W.T. Johneten... 
Carpets, elc., roll atick for. Davis & Rat! 
Carriage curtain Casteuing, W.S. Donn.: : 
Carriage seat, 8. M. Wardenbergh................5.. 
Carrier. See Trace carrier. ‘ 
Cart and welgbing scale. combined coal, Arteaga 

& Del Valle.... 2.0... ee 
Cart, delivery. G. &)pp.... 
Cart, road, W. BR. Church... 

Cartridges, reslzing implement for. vr. G. Bennett. 365,122 


Cuae. gee Packing case. Show case. Ticket 

case. : 
Cask, L. Minch......... sab serene, - ace. S616 
Casks, head staying device for. T.P. Waleh . SD 
Caster, 8, T. Lamb......--- Was she ceccied 256.0 
Casting machine, type,ti. Retts@-... 364,936 
Centrifugal extractor, W.& C. L. Cal . 366,188 
Chair. See Nursing ctulr, Tliting and awivel 

cbatr. 
Chart for draughting garments, K. Gartland....... 855,100 
Cheese cutter. §. P. Hodmen.......-...-...+5- . 956,081 
Cholera, remedy for, A. T. Estabrook... 364.975 


Chock, lathe, J. C. Willlame.........-. 
Cikac wrappercatter. L. D. Bailey. 
Circuit closer, W. B. Manny........ 
Cloth cuttiuz machine, P. Howe.. 
Cloth cntting machines, abarpeulox ineobanlem 
for, P. HOWG..........0scecce sce eseceeseeeeeeeaye 
Cloth laylog and cutting machiue. A. J.T ower.... BAZ 
Clothes drier, J. J. Bteel....... ..:.. 
Condeoaer, steam. T. Bias. .... 
Condenser, steam, J. Mclatyre 
Conveyer. spiral, R. Birkhots......, 
Coop, folding, A. Gamard.. 
Corn sheller, C. Robarta.. 
Corn sheller elevator, C. Roberta 
Corset fastening, M: Seltert........ 
Corset stays. mschine for covering, 


LittleJobn...... 2.2... cee ceee ee eeeee es Mavsea a reso es 956,188 
Corset stays. machine for covering, W. A. Nettles. 
TO Mes: bins ieee oiss oo Sic aevenceuadabews seveececsesere. SBA IM 


Cetton gin cylinder. C. R. Valk. . 

Coupling. 8ee Car conpling. 
Thi)) coupling, 

Creamer, centrifugal, © A. Backstrom............- 

Cultivator and pinnae wheel, c. Wabe- 


"Bhatt conplag. 


Culvert or ‘water-way, 2. C. Goodrillge, Ir....0.0.+. 864,097 
Cutter. See Bark eutter. Cheese cutter. Cigar 
wrapper entter. 
Cutting or aevering device,.1. A. Bunnell........., 
Decortioating macbine.#. Lycan.. 
Dental fiexiblé support, G. L. Waid... 
Dish washer. centrifuga), A. G. Ingalle 
Dieh washing machine, J. @. Cochrsn.. 


Door, L. 8. EBOS.....00.....cceeceecoer as - se 
Doorand windowfcaaing, H. Lacht......... . 854.918 
Door check, Hinkle & Jeffery: ....... . 300 
Dongh raiser, G. A. Williams........ .. - 384,900 
Dranght eqnalizer, A. M. Livelsberger cvesse SS IBE 
Dranght equalizer, J. F. Talt............ ate erecee ces CHOOSE 


Dreddng apparatne, hydraollc, A. B, Bowere...... 
Deedging maehine, pneumatic, W. P. Lewis..,.... 365,006 
Drier. See Clothes drier. Mait drier. 

Deill. See Rock drill. © 

Drum tightener, B. Bnohanan............esecereere. REAPS? 
Dyeing machine, J. Haneov..... 
Ear ring, ear wire for, L. Dreyfus 
Rag beater, F. A. Houck.. 
Hagtester, BH. CTHpp....--sccereseereees 
Elect rio machine, dynamo, B A. Sperry. 
Electric motor, H. M. Paine.... 


ib Gromer, tae 


“Plotrotherapentic appliance J, Charies,......... S060 


Scientific Auerican. 


Ores, apparatus for desulpburizing, BF, Sibley..... 


44 


Elevator. 8eeCoru sheller elevator. 


Hydraulic . 856,222 | Ttiting and ewivel chair, combined, A. B. Stevens 35,230 


elevator. Ores,extractlng nickel and cobalt from, D. Minde- Timc.ehook, JoBUMat... 02... .sccereter teen tee eees COA GAL 
Elevator. H. Aibert....... Mell, oon osetia ing Bicgsahas: cece woeese i... 364,023 | Timerecorder, wateDman’s, A.C. Howard . MASH 
Mievator, W.Greb... ... 365,162 | Overalla, ©. V. Osborn... oo... sce eeee eee desc cee 354,928 | Tobogran, H. 8, Stearns............-.-- sei a 
Blevator, Ward & Mead..............-+.. 355,285 | Packing case, C.F. & J, A, Schoeberleta, E | Seer . 866,105 | Tottet stand, H.C. Lowrie....,....-+++- seererceeresy BAIT 
Elevator xace, V. K Faulln...... $54,990 | Packing for ptaton rods, C. Rohn.......--.....0e. eee 855,996 | Tongue and ebovel, cultivator, J. M. Sanders,..., 966,10 
Elevator guard. P. H. McWilllamy........ csaeerey OO5,191 | Pad. See Writing or blotting pad. Tool handle, J. Donoghue...... eee treneces eee ra ces BOO LOO 
Engine. See Cylinder engine. @us engliue. Pan holder, milk, G. ADDOtE......0....cceeeee eee ee 354,044 | Tooth, artifictal, C. R. Blake, Sr.. 

Rotary evgine. Wateraud other engine. Pajot composition, G. Jordan, Trace carrier, D. R. Cotner. 


Engine crosshead, G. R. Cullingworth. . .......... 354,003 | Panta, I, Decker... .-......... Track bolt, C. C. Wrenshall-.-- 


Enatne , safety device for, J. Rothohlld.. -we- 354,98 | Paper bag, H. M. Farnsworth....... a Transom lifter, W. W. Nener.......--++++-++- seeeses 555,200 
Envelope sealer and opener, J. W. Turner........ , 364,964 | Paper calendering roll, B. F. Perkins..-........... 355,026] Trap. See Animaltrap. Fish trap. lmpatement 
Evaporutiog aod distilling apparatus, vacuum, H. Paper from continuous rolled sheets, device for trap. Stnk trap. 

Te. Y@ryan...scseceececessssensteernenteeese 855,289, 355,290 teacing Wrapping, A. W. Jerome....-........... 854,981 | Tree. See Saddle tree. 
Extractor. See Centrifngal extractor. Revolver Paper, making tracing, ee and transfer. Trimmer. See Wabric trimmer. 

extractor. — J. Laid... sees. ate shateemereeees vers 255082 | Truck. Merrill & WIDK..... 5 o-seeeteeereeeeeeeeree ++ 355,182 
Fabrfce. See Vulcanized fabric. Paper pulp from wood, “manufacture of, G.H. Truck, D.8. Wing..... 

- Fabrietrimmer, J. W. Dewees.............-++ eee. 956,148 Pond., Truck, W. 8. G@.Baker 


Tubes, ceupling. foP counecting 3 sertes of, H. 
Bushneil..... .-.-. 
. Type writing and other machines, paper eins 


Fabrice, machinery for manoufactoring felted and 
end napped, J. Broadhead..............2s00200-+ 
Faucets.m beer ceslers, air excluder for. T.G. 


Pavement, asphalt, M. Macleod......... 
Perforating machine, Laymen & Hanzen. 
Permutation lock, A. J. Haley...........+0+--. 


Baxton.... ..e.seeee ae aber oe Ue. Lahde ceevatine s+ $55,218 | Photographer's plate holder, N. 3. Bowdisk... .. 355,056 attachment for, C. aven.. 355,284 

. Fancete, leveling attachment fer measnring, J. 0. Photographic apparatus, D. H. Houston.... .. 858,084 | Umbrella, T. A. Crabtree......... ~ 855,142 
BORQ8 wn ¢-cagenccessniensneeccaved Piano-forte, upright, J. Cagey.......... 0-4 . 356.001 | Undercutting knife. W. M. Dwight. - 84,074 
Feather revovator, H.B. Deslittle... Pipe wrench. P. Johnson....... 355,270 ) Undecaround coodwt.J.8. Du Bols. - 854,882 


Fence, W. M. Berry-.. 
Fence, L. Same 
. Fence post base, J. D. 8, Ww. P. Tilton 
Fender, W. F. L. @entry.. see 
Fertilizers. manu factureof, i T. Julilen caren tan + B54, 983 


Plane, bench, S. D. Sargent..... 
Plant protector, M. A. Sntton,... 
Planter, corp, J. C. Schleicher. ........-...6- eee: 
‘Planter, corn and cotton. Armetrong & Lowrer.. 
Plaater, corn and pea, L.£'. Edwards. . 


Urn, coffee, C. Ha)stead....---.. Reeseversessascesceas 
Valve controller and thermostat cembived, elec- 

trlo, B.A. Price. ... 0... eee ce teers eee ee ees 
Valvegear foreteam engines, G. 8. Strong.. 
Valve, watergange, Neleon & Lauderholm.. 


Fiber. machine for cleansing and extracting, J. Plantar, cotton seed, H. D. Spangler. <i Velocipede, A. Burdegs... .....-.002 sees ele 

GOrCIA... ee eee eee cet ee eeeeesenererteveteees 305,073 | Planter, pea, J.T. Martin...... 2. cece ee tee cere renee Velocipede, O. Unzicker.. sneress 8 
Piles, making. J. W. Denmend.. +eere» 458,147 | Plates, manufacture of compound, eae & Tay- “| Veloclpede aaddle, T. B. Jeffery. ..-.-.. eieccaacestes 954,007 
Filter, W. M. Deutacb.........-.-...-..45 +++. 855,004, 335,005 VOR ac cosas ed bcostess warden bait .. 855,274 | Ventllaticz sewers, drains, mings, hospitals. ete., 
. Firearm, breech-ioading. A. Dickerman. se eeee. 354,800 | Plug. vent, M. Schuetz. ......... 2. . 355,033 BR. Sy AOR... oo. sce ce esse ven ceascrcsdence. esa serease 356,116 
Firearms, eightfor,T.@. Bennett... wena Power, device for tranaraitting, a. H. Potter , 855,266 | Vulcanized fabric from guns and ratoie and simi- 


” Flab trap, J. 8. Johnson... ..........6. cactus dieves Printing, M.A. Bancroft. ...........¢020000 . 345,118 Jar bers, W. A. Torrey..... ..e-seeeesee-cee eee 
Fodder block, E. F. Dieterich... ....... 02.22.6265 ... 855,257 | Printing machine, plateu, O. M. Howard. $54,171 | Wagon, buckboard, E. H. Rousseau. 


Furnace. See Heating furnace. 

Gauge. See Micrometer plpegauge. 

Gas Burcer, J. M. Fo ter... .....665 caece eens eee eens 965,158 
@aa burzer, incandescent, iJalopla & Evaus... ... 34,97 


Protector. See Piant protector. 

Pump, 8. W. Martin................ Dsaessenseesineres 
Pump, cylinder, H. Jones..g ....s04 egseetees 
Pumps, windlng up mechanism for Fotary air, C. 


Wagon rack, H. G. T. Glazebrook. . 
Wagon seat, J. W. Bunch..........- 
Wal) bracket, pneumatic, W. Lang.. é 
Wall papers. borders, and ceiling decorations, ex: 


Gas eagine, N. B. Raudall........ etreerenee B. Hovey....--20... Saskiginieaeddoselee acessesas. Canes $55,018 hibitor for, L. A. BLY. 0... cep esas ee serer eer eeees 
Gas engines, electric igniter for, F. Bain Reok. See Hay rack. Wagon rack Warp ae machlue for drawing in, L. P. Sher. 
Gate. See Elevatorgate. Radiator. C. B. Q8fford. «22-20-62. ..-ceeeee eee eceeee, SOS, 218 man. wacsctaadspessscseseceses seeaavcatensertc 
Generator. See Steam generator. Raltway cattleguard, D. §. Lermoud..- Washer. ‘See Bottle washer, Dish washer. 


Grob catcher, F. Hutee..... -...+-.-..00+ saw eengieae 
Guard. Bee Elevator guard. Railway cattle guard. 


Rallwapcrossinog, E. Fontaine. .... 
Rallwaycurve, horse, A. Brecken- - 


Washing machiae, 8. W.. Coox.. 
Washing machine, A. Stuart, ar. 


Quon barrels while being cleaned.clamp forholding. Rallway signal, 8.T. Street............+ sterteeree «. 304,992 | Watch crown cores, device for capping, A C. Dale 
F.M. Everett............ 2. ‘ --- 855,154 | Rallway train signaling apparatus, J. H. Bickford 50,0 PT. RPT ey Perr or rye eaecesesoasenes 385,144 
Hammer. power, M. Deering........ toons oasteroes - 356,14 | Recorder. See Watchman's time recorder. Watch regulator, J.C. Levasseur. +. AS60838 
Handle. See Tool handle. . Reel. See Harvester reel. Wire ree). Water closet indicator, J. H. Potts 355,098 
. Manger. See Adjustahie hanger. Lamp hauger. Refrigerator, J. Lindle...................0.00085 ..-.+ So4,916 | Water meter, piston, BE. C. Terry... ... 355.007 


” Garrow, H. W. Alstiouse. 
Harvester reel, E. A. Pec 
Hat, T. W. Bracher.... 
Hat bodtes, ete., tultog or felting, J.T. Waring.. 366.041 
Hat bodies, ete. smachline forfulllug, J.B. Waring 465,049 


-, 964.968 | Regulator. See Meat regulator. Watch reguiator. 
Revolver extractor, D, L. Tower. ....-++++++.-.05: 
Riog, See Earring. 
Rivet, L. 0. Dion... 

Rock drilt, P. Rader... 


Rock drill, double acting, H. @. Walker. sees 


Water or other engine, P, F. Morey.....- 
Waterproof garment, B. Robinson. 
Weeder, hand, F. G. Lufavour... 
Weigher. grain. G. D. Baird 
Weighing machine, automatic fgrain, 'D. Db. Kuhl- 


Het aweat band, V. Moeelein... maa.. 7 seeeeeeeee eee BST 
Bats, machine for blecking, A. T. Clark. . Roller mille, feeder for bagasse, A. Haueberg.. Welding plow shares and. landslides” device tor, L. 
Efay Joader, $. Lother As Weydurd eee gece cree aeeee ee . 355,110 


Hay rack, A. J. Wright. ........... was 
Bay stacker, J.H. &T.&. Barley....... 
“Beat regulator. eiectric, R. L. (lulon....... 
Heat tog farnacé, A. Hopkins.......... 
Heel and attaching the same, F.F. Raymond, 24 365,027 
Hee? brace, C. J. Edney............ eterers 


Rotary englue, Brockie & Mackle.. 
Rowlog apparatue, J. BR. Heihecker.. 
Saddle, riding, J. F. Bennett. 
Saddle tree, 8. E. Tompkins .....-... 

Sandpaperinog machine, D, Doncaater..--.-- 
Sast-fastener, A. Y. Leake.......-.....- Peers 


Whee). See Wind wheel. 
Wheelbarrow, J. Annin... ....... . 856,265 
Wheelbarrow and barre) truck. combined, J. 'B 
Gourlay............ aes 
Windwheel, T. Schulze.. 
Windlasa, oyater dredge, E. Lawson . 


- 865,123" 
. 354,955 
- 365,006 


* 356,168 


” Heel, spring, C. H. Martin.........-.... ueverns 354.968 Saw. R. K. Polnodaxter . se ag tte ee seniemaede es Windmill), Dodds & coe Pa 
Hoge for bexes or trunks. J.V. Snyder.. ..- 855,227 | Saw mill feed mecbanlem, Frick & Penney tndmil}, @. W. Penn......, ; 
Hioge mortising machine. 8.A.Mackenzle... . 856,272 | Sawlog machine, circular, W. H. Gray.- Windmill, ¥. Cc. Weatawuy. siaatease a 


Hoatagand genligg mach ine, J.8. Oi Briad......- 
Holder. See Mop holder. Pail holder. Photo- 

' " grapher’s plate bolder. Stove pipe holder. 
Horeewhoe,C. 8. Canfield........-.seereeeeeeeeee ee + 354,088 
Horaeshee nalls, device for sorting, Stoue & 


Windows. construction of sash, Kian & ‘Bette. ansee 
Wire and pipe supporting and snow removing ap- 
paratua, 3. D. Locke... 
Wira drawing device, T. P. Straup. 
Wire ree), barbed, M. Kampf. 
Wire atretcher, &, Bunch. pasageeenenrs 
Wire stretching machine, Hann & Thoma. 
Wood surfacing machine, W. H. Gray...... 
Wood working machlae, H. M. Albee.. a 
Wool comblng machine, W. Lrnd........... -:. 
Wrench. 8ee Pipe wrench. / 


Gcatfotds. safety attachment for, L. ‘Amon... Suaveces 
Scarf pin and other ploned jewelry, C. H. Morrell 855,196 
Seat. See Carriage seat. Wagon seat. 

Sepder, W. H. Holcomb... sci. eee eee eereesneees 
Separator. See Liquid separator, . 

Sewer system. C. E. Groneky... 
Sewing machine, W. F. Beardelee. 
Shaftconpllog,G. F. Barter........ 
Shaft conpilac, J, 8. Cook........... 
Shaftcouplinog, C. 8. Higging, Jr. 
Sheare, L. L. Sameondorph.............. eevee ee ene 


356,091 


Dondas.............2...066 Ueiseciied igi gene Oa veseees 365.309 
355.043, 


855,168 
- 355,068 


whereas eesensabares ererre 


Hosiery exhibitérabd ate rack, G. 5. Slauxhter.. 
Hub. wagon, Conrad & Hots .. 
Hydraulic elevator, W.T. Fex... 
Ice breaking vessel. R. Romaine........-. 
Impalement trap forhouse breakers, E. Fisher... 356,600 


- 366,014 
sores s 855,032 


Indlator. See Station indicator. Water closetin-~ Sheller, SeeCorn eheller. ; | Writlng or blotting pad, J. M. Rimington.......... 855,209 
dicator. Shingle sawlngmachine, Hanks & Sibley.......... 355,077 | Yoke center, neck, C. R. Burey....---eeeeeeeeeee ++ 855,078 
fosulators, pln bolder for electric wtre, M. Hanks 355,165 | Shoe, A. T. Coshing.............. ereeeege . 854,068 ; 


Jack, - See Lifting Juck. Sboe fastener, Knapp & Browue.. ... 


DESIENS. 


Jolning metaltic sectton’, A. McKellar...----- +--+ 854,988) Shoe, low cutor Oxford, B. W. Hayes. 366.206 

Journal box, anti-friction, W 8. Sharpnack.-..-... 354,941 | Show case, J. BE. FOX... cee aeee eee ss vee. 85d 898 | 

Kiln. See Lime kilo, Signal. See Rallway signal. Bag, J. Lyall........ dene ecernveeeee serescegeemeeeaes wiee V.08L 

Kolfe.' See Nail cutting machine kalfe. Under- Siok trap, J. Re PH@.........ccececee cece eeeeees veecee 364.990 | Bridie bit, F.M. Gilham .. ote 17.040 

eutting knife. Slate, machine for dressing, F. Shenton.. . $56,279 | Curtato fabric, C. Wheeler -+ Ta 

Kolttlog machine, J. Auredeno. setsterseees 855,047 | Smoke bonnet, W. Rase...,.. . 364,937 | Doll, E.8.Peck.......... Ops erereeteseseee = 17,042 

Label, cizar box. C. B. Hensehel. seseevees 305,015 | Spice bax, A. W. Cram.........cceeeee vse. 865.255 | Fork or aboon handle, E. T. Schoonmaker. ¥1,048 

Label. shea box, 8. Goodman... ..+ 354,896 | Spinning Machine, Rivers & Wright,............... 836.210 | Necktie. J. H. Flelsch..............- sraeeteccovees T1089 
. Ladder, step, Q. Macnider... .+. $65,0% | Splnaing machine, spindle bearing for, H. P. - Of1 can head, L. B. & D. By Bower... .1-.-se-esareoes 17088 

Lamp, J. Kirby,Jr... sreetereesee se. S6AIID Chase....-....0. “ ws spoons, forks, etc., handle for, G. W. Shiebier..... 17,04 

Lamp. F. Meyrene....... . 835,194 | Splice bar. H. Greer. Stove, G. O. Bergstrom...........+.+- reneoeeee- -TT, 088, 17,087 
_ Lamp, electric arc. J. Brady.. . 355,129 | Bpooling machine, 8. W. Goddard... baste 

Lamp, electric arc, R. F. Jones..... Apring. See Car spring. Locomotive spring. 


TRADE MARKS. 


Bootsand shoes, Weartag plates for, A. w. Greeu- 
+ MOO ss ceancctccerserdcrwccenswaraterqeudsvdecesesons 18,928 
Carrirggtop dreasing, Dodge's clfrifed petroleum. 
W. D. Dodge & Co.. 


Lamp hanger, adjustabte, C. O. Yaie. 
Lantern, L, B. Wood......2..-.0s.6005 
Lanterp globe eapport, B. Diets..........--- 

Leather loop fastenings,mannfactare of,E. Felds- 


Misascussurendiecs 356,068 
Lifter. See Traticom lifter, 
Lifting jack, R. Fonea........ copaueas lube Sceauin tae 
Limekiln, A. Weber............... tone cccetencnsseee SOGORS 
Liquidjeeparator, centrifugal, C.' A. Backeatrom, 
: 305.049, $55,060, 355,246, 356,247 
Lock. See Nutleck. Permutation lock. 
. Locomotive spring, J.B. Biah...........08 
Lubricator, R. Fleming. . 
Malt drier, C. Brads ...... : 
Measnre, automatic grain, 8. E. Crowshaw.......+ 
Metallic plates. tool for.Interlocking the edges of, 


Atage acenery, rotary aystem, R. G. oot aséeus . 
Stand. See Toilet stand. 
Btarching machlue, J. H. Toof..... seeeeegeeeennenes 356,232 
Station indicator, W. H, Plerce.. 
Steam boiler, Keliogg & Kirby,........-+- 
Steam bojler, W. A. Kirby.............-+.+ Cement, Portland, London Portland Cement Com- 
Steam boilers, header for, J. Hartiey.. ae PODY ap scescciwesceicevecteccedecceuase: ve venensese 19,930 
Steam generator, J. 8B. Doolittle 1. 355,152 | Flour, 8. W. Weldler.... 13,996 
! Steam generators, separator for, M.W: Hanley... 255,166 Gas bummers, G. EK. Cooxe.. dcanbuaseenves cc, i 
Stopper, See Bottle stopper. Bair tonle, J. Bodin........ stecsees 
Jet goods, Veit & Nelgon.......,,.:0s.eee 
Looking glass plates, P. Semmer & Co.......... 
.| Oi1, lubricating, Flake Brothera...-........+- 
Perfamery and cosmetics, H. Whiting. 
Perfumery and powders, McKesson & Robbing... 
Ranges, cooking, Janes & Kirtland ..-.......... 


wana nseeetea ea nen reer ehetaranes 14,928 


acess rere res 1 


Stove, atr heating, W. Tuttle. ...,..00+ 
Stove boards, macbine for forming corner plecer 

for, I. Van Hagen............ ease gee 4 x eio,e Seikisniest 355,235 
Stove, cooking, W. H. Miller ............ . 354,022 
Stove, doal gas and sptrit, W. P. ich 855.268 


" 19'983 
. 13.827 


E.Smaill...,............ er eeeeaeeeceseseereseersenes 855,109 | Stove, gas, C. A. Cusbiog.. woe sereeeses, 856.148 | Rubber goods, Boston Rubber Company... «18,518, 13,919 
. Meter. See Water meter. Stove Dipe holder, E. Hayes .. seteeeseertieetcerertes, 865,008 | Sauce, Croane & Black-wald......c.ccccetescececeeecaes 13,928 
Micrometer pipe gaoge, D. G, Brown Steve, receverative hot biast, H. A. Laughlin iy oy 859.181 | gewing machines, bottonhole -att achmeut for, 
Minlug macbine, coai, G. Edoie...,..... Stoves. antomatic siiding shelf for cook, M. Smitb & Ege Manufacturing Company...... .. 13,902 
Mining machine. coal, J. Walton sn etese Kuehnie..... Waa e cease eteresencnen rete a ae heesedeee 355,180 | Soda and potash, manganate-of soda. chlorate of 
Mop holder, C. Bness....- vase Stoves. heating attachment for cosking, R. A. potash, and bleaching powder, coustlo, Widnes 
* Motor. See Etectric motor. ROW .co cece rcccstaressosncteneseseacecuccreetsesires 855,208 Alkali Co...:.....,.2.0.: ices, She Bit eds . B98 
. Mower attachment, lawn, J. Given............ ...- 955,074 | Suspender attachment, 7. T. Budd...........956,133, 385.134 | gtirrnpe and bridle bits, V. Brodhuret . . 18930 
Mower, lawa,@.R. Tyrrell... ........ terseetscnseen 36,2H |sBwitch. See Telegraphic switch. Underwear aud boys’ ebirts and walete, ladies’ and 
Mowing machines, clntch mechaniew for, G. G. Tablets, device for gauging and Bogie: J.D. | children’s, A. L. Singeks.......c+-seeeceeeeeees . 19,994 
Hunt........ Sean taegeck a caccee rs Veeecetun secon cress 854,908 Tracey . ‘ dedeseaaeceee « 854,958 Washing or soap pewders, J.C. Keilowa.. . 18,999 
Mnslc, apperatus for nee In teaching, W. 1. Fitch 955,281 | Tack sorting machine, double pointed, LP. ‘King. Wtne, Rhine, F. Mandrich..... 
Masic box. H. Bumates......... cece . 8524 wil... ++ peoba He pde nse Getes s ceterteeerceee en eeces Bd OOF Yarne, woolena, Kammgarn.. plpngre: ogcas iG eacs 12,928 
Musica) box, pletere exhibiting. C. E. ‘Julerst - +» 36,9 | Talore chalk, implement for sbarpenlug, #. : 
Mueteat lostTument actiops,pnenmatic euglue for, , oboe aay ek Saielewseneaacee pana: 356,443 A -Pristed copy ofthe spectscations aud drawiag of 
Telegraphic awi Absterdam 
Telephone appliance, J, F. McLaughlln........ BT ra duane aati deter wt trina 


lasued since 1866, wit be furnished fr8m this office for 25 
cents. En ordering please atate the number and date 
of the patent desired, and remit to Munn & Co.,, #1 
Brondway, New York. Wéalso furnish copies of patents 
granted prior to 1866: but at increased: cost, as the 


Telephone check apparatus, Smith & Sinclair..... R55, 225 
Telephone exchange, mechantcal, G. F. Shaver... 354,942 
Telephone receiver, A. BR. Dolheur,..-..-.-.-.+-+-. TH 149 
Telephone reciver, H.-A. Bebneekioth.... ? 
Telephonic apparatue, J. F. McLanghlin........... 


Nal) enttlug machine knife, Z. W. Dean... oe 
Nall catting machine knife. W. D. Young. 
. Had) plate feeder. R. Hersey... ............ 
‘ Kene plated. adjustable Peete aia Brow & 


EO Biba shock ccaccateuee cose vevaucittese sre, @6IR | Tent and wagon, combined, B. 8, Tomblas........ 6251 | SPeetacations, nob being Printed, muat be copied by 
Nourslag chair. ©. HH. Taliaferro. . 52D | Thermometer, metallic, G. B. St. Jobo............ S56,28E . sa 

. Nut lock, LD. Warner....... - F6BH | Therniometer, recordlag, Black & Paster. Canadian Patents may now be obtained by the 
Rute, die for making zatanet, E.R. Procter: , 334483 | Thi coupling, A. MoHugh.........,.- - see. 355,275 | tnyentore for any of the inventlona named in the fore- 

. Oller, pieton rod, TeGt &'Smith......:... 35,259 | Thread. etc., machine for twisting, aoe foing Hat, at mn cost of Seach. Far fuil thetrnotions 

. Ose concen pg a Richola. +. A969 OP COMBO iis ieee fe8as geatdaee cawsnee! osu 2 «+ 854,026 | address Mann & Co., 91 Broadway, Now York. Other 
Qrefocter, saave deuiasietece’es v20i2 SOROED Thoket case, J. Ac Béin£Gld..... cesceecveeeseeens . 955,207 ' foreign patents may alo be obtained, 
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AMovertisements. 


{aside Page, each invertion ~ + + 75 cents a line, 
ck Page, ench insertion - + « $1.00 a line. 

“The above are charges per agate iine-about aight 
words per Ilne, Tiis notice shows the width of the line, 
and is est lp agate type. Engravings may head adver- 
thsement\.at the same rate per agate line, by measure- 
ment, as the letter presa. Advertisements must be 
recelved at publication office as early az Thursday mora~ 
ing tO appear in next issue. 


GET THE BEST AND CHEAPEST 


TmAce GLEE BIN GD MARK, 


SOLE AGENTS RATED, STATES g 
JT. A. FAW & CO.,, 
(Cincinnati, Oblo, U. &. A.) 
Bxciustve Agents and Importers for the Duited Staten 


CELEBRATED 
PERIN BAND SAW BLADES, 


Warranted superiorta ali othera iu quality. Anish 
uniformity of temper, and general durobllicy. 


One Perkin Snw cutwear rhree ord aan, 
Mlaunutnciarers of Planing | Machines nud 
other Parent Woed Working Machinery. 


SEBASTIAN, Mi MAY AY & CO's 


LATHES: Foot & 


Power 


Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and ama-. 
teurs’ outfite, Lathes on trial. 
Catalogues mailed on application ® 
165 W. Ra St, Cinelanati, Qa. 


CATALOGUES FREE JO ANY ADDRESS 


Samm e Mth \ | 
TOO; Se | S 


id = pail ‘Raa 


Agena’ Profits er menth, will 
rove it or pa 


tel New portraits 
eamp)e gent all. 
FE ee ee eee Baud Bt., New York. 


$525.00 


Justo, 


BxeceuLeat s BLACK Copies of anything written or 
arawn wit Pen (or Type Writer) by the Pateut 


AUTOGOPYIST #222. 


Lithog;aph y. 
Specimens Free. 
“AUTUC@PYI6T Co., 3 thomas Street, New York, 


Proto ro EN NG Rav NC 6: 


* 67 PARK PLACE. NEW YORK 


PEROXYD OF HYDROGEN. —THE 


method of Of preparing It, and ite me a3 a bleaching agent. 
Gonfained CIENTIFIO AMEKICAN SUPPLEMENT, No. 

Price [¢cents. ‘To de had at thia offcoand from 
all newsdeénlere, 


INGERSOLL ROCK DRILL CO,, 
7 10 PARK PLAOE, NEW YORE. 


Improved “Eclipse ”* 
Rock YPURriibs, 


For Mining, Tunneling, Shaft- 
Sinking, Quarr: ing, obmarine 
driling. and for all kinds of rock ex- 


ctavation. 
ht yin * AIR ComPRssp- 


Batteries 
achinery, 
ptive Catalogue, 


GLUCOSE.—BY W. H. BREWER, 
Ph.P.—Glucose, lig chemica) and trade-names.. Produc- 
tion 4nd consumption. Chemistry of Sugura. Processes 
of making plucose ot atarch mopar, nomic use. 
Une 45 on Iterant.. Contained [n So1EN‘cIFIC AM £1LY- 
CAN SUPPLEMENT, No, S37. Price 10 centa, To be 


Send for full desortpt: 


.| had at this office and from all newsdeslera, 


. Chandler & Farquhar, 


177 Washington 8&t., 
BOSTAON,. 
Ageata ff Fay's “ Yankeo” CALIPERS 

AND ; 
Barnes’ Foot Power Machinery, 
AND DEALERS IN 


Machinists’ Supplies of Every Kind, 


Send two stamps for live. catalogne, 


LLEABLE 


MAS DEVLIN & CO, 


AKC FINE GRAY at NALS. Side. 


DIETETIC DELUSIONS..-A PAPER 


by Dr. R. M. Hodges, poiuting ont some of the popular 
deineions in fegera to the quantity of Cood to be salou 
and when it isto be taken,and ahowing tlie true wa 

regulating sucb matters 80 asi to prevent dele fs 
consequences. Cont&atned In S1ENTTFIC, AMERICAN 
SUPPLENENT, No. 53. Price 10cents. To be had a 
this offceand frem all newedealers. : 


Print Your Own Cards! 

Press $3. Cirenlar size $8. d Gieotloog. S $44 

Type setting easy. printed directions. Send 
zatamps Tor jist presses, type,ete., to factory. 

= KELSEY & Cv0.,, eriden, Coun. 


CHLORINATION OF GOLD ORES,—A 


r G. W. Small, E.M., detatling the method of 
eoferina Ang gold adopted b by “the Plymouth Consolidat- 


Co, Contained in SCLENTIFIC AMENICAN 
Buprurweny o 54, a. Price 10 cents. To be had at 
thls office and from all pewsdealera. rs 


BEaco System 
Of Arc and lacandesrent Lighting. 
Electric Fight aud Power.. 

Motors, Dynamos, F pen les in all varieties. 
Eiectro-Dyommic Co,, 524 Ste Phiadelphis. 
WwW, Griecem,¢ Consulting Electrical Baglacer, 
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Schentitic 


LEADING BOOKS 


Chemical prt 


Andres,—A Practical Treatine on n Volstile and Fat 
era, Siccatives, and Seait: a Br ares. 
a, with additions, by Witte Brannot. 


Stra: rips Practical Treaties ‘on the Raw Mate: eis, 
and Distillation and Rectification of Alcohol and the 
Prepsration of Alcoholic Liquors, Cordials, Bitters, atc. 
22mo. Hlustras 

Cristiaal.—Perfamary and Kindred Arts. A com- 
preheralve treatise on Perfumery. Bro, 

Cristiani —A Technical Treatise on Soap and 
diea: With 4 Glance at the Industry of Fats and Oils, 
176 engravings. 58h pages. 8¥o, 7.50 

Davis.—The Manufacture of Paper: A descri 
the various processes for the Fabrication and 11 
of every kind of Paper, Including the. mut ertals, ton 
machines, ett. if engra rings, Seo. 8B pages $0 

Davia.—The Manu: acture of Leather. Deacrtption 


lon of 
sehing 


of all of the Processes for the Taonlag, Tawing, Curry- 
ing, Finishl and Dyeing of every Kind of ther; 
e various Raw Materiala. Toola, Machines, etc. Lins- 


trated by 302 engravings and 12 Sampies uf Dyed Leather, 
80, 84 pages, $10.05 

Davis.—Aa' Practical Treatise on the Mannfacture of 
Bricke, Tiles, Terra-Cotta, etc. illustrated by 228 en- 
gravings and 6 plates, 8vo, 472 pages, $5.00 
A Treatiee ou the Manufacture and Distil- 


Daplais.— 
lation of Alcoholic Liquors. Llustrated by 14 foldlag 
eee and several w engravings. 48 pages, Syo, 


Le dad mmCe. A Genera] Treatise on the Manufacture 
8YO, 


widowskysRrannt,—A Practical Treatise on the 
nae Matertals and Fabrication of Glue, ente Is- 
tine Veneers, and Foll lolnglass, Cementa, -Pastes. 
Mucilagua, etc. 3 engra ngs, Limo, 0, Treatise’ 
Fran el-Rimtter—A, Treatise on the 
facture of 3 be ha igeeel ‘Sard Sugar and Dex- 
tring. 63 engraving 
ee ene etatlis. 7. rw Practical ‘Quide to 
their Chemical and F gical Properties, Preparation. 
Composition and Uses, $3. 
» Hoffer.—A Practical Treatise “om Caantchouc und 
comprising the Properties of the Raw 
Js, an og and Working them. With the 
Fabrication of Valeantec and Hard Rubbers, Composi= 


tlous, ete., eto. Eaited by Wm .T, Braoot, Ilustrated, 
Lewo, . . R50 
Ei The above orany of our Books sent ft, at the 
publication prices, to ona of ur Fok tent by ma , 
~ ER Our large descriptive Catalogue of Practical and Sct. 
ate Hola. ist rey 1 Bee, ned Fish osny! Tantaloges ane 
Biteac a Gaitoo f 
oe Cee rOpelng, a ; ines © Getton, 
reo and @ ai: one 
4m any part ike ebewea soko ane fee fad A raga fo vo 


’ HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut S1,, Philadelphia, Pa., U.S. A. 


Th Taha hn Bath; 


Mow BBADY. 


Mierzinski, 
ith additions by 
. Branat, Graduate of the Royal A raieuttural 
of FBildena,. Prussla, and Willta: 
D. (Heid.}, Secratare of the Franklin “Institute, Phils: 
felphie, anther of " ~Helvanoplestic Nanipaiations.” li- 
engravings, in one volume, over 28, 
Limo, closely printed, ¢ontatning an imanense ainount 


Ys f{matter, E bound i as 
let o aSte gilt. aot pe ites of poteage to any addrae in 


ely cf Breton of 2 shoeing the fall Table of Con- 


sent by mati, free of 
(7) OnE #2 a! of the World who wit 
ony ny pare of ite 


HENRY CAREY BAIRD & CO., 
Andaatrial Pobifshers, Booksollers, aad Importors, 


$10 Waluat 8t., Philadelphia, I’a., U.S. A. 


FOREIGN PATENTS. 
‘heir Cost Reduced. — 


The expenses attending the procurtng of patente in 
most. forel@n cnontries baving been considerably re- 
duced the obstacle of cost Is no longer inthe way of 


large proPortion of onrinventer patenting thelr inven- }- 


tionsabroad ; 

CANADA.—The costof a patent In Canada js even’ 
lees than the cost of a Onited States patent, and the 
former 1ucludes the Provinoes of Ontarlu, Quebes, Row 
Brunswick, Nove Scotla, Sritieh Columbia, and Mant. 
toda, 

‘be number of onr patentecs who avail themselves ot 
the cheap and easy method nowofered for obtaining 
patents In Canada is very tarpe, and ip steadily lncress- 


BNGI.AND.—The new Eugvab taw, whieh went tyto 
force OnJan.!et, 183%, enables oarttes to seanre petente 
in Great Bettain on rvetymoderate’terms. ABritist pe. 
tentincludes Engiand, Sootland. Wae .Jreland andtue 
(Sbanoe! Ielands. Great Rritein is the acknowledged 
fina cla] andcommercial center of the world. and her 
goods are sent to every quarter of the globe. A good 
invention is likely te realize as mnch for the patepies 
tn England as bis United States patent produced for 
bim at hove. and the small coat, wow rénders {t possible 


for almom: every patentee in this country to secure a pa-. 


tent in Grest Britain, where his rights @e a8 well pro- 
oeted as in the United States. 

OTHE COUNTILIES.—Patenta are alao obtained 
on very reasooable terma in France, Balginm, Germany, 
Angstria, Rasela, Italy. Spain {the jatter tnoludes Cuba 
end all the other Spanis Colonies), Brasit, British india | 
Anstralia, and the otber British Colonies. - 

An experience of FORTY years nas enabled the 

publishers of THE SCIENTIFIC AMERICAN to establish 

-oompetent and trustworthy agencies In all the principal 

torelgn countries, and it has always been their aim to 

- have the business of thelr clienta promptly aud proper- 
1¥ dane and their interesca fulthfuliy guarded. 

A pambblet containing a synopsis of the patent lawa 


cfall oonntries, Inctuding the cost for eaéh, and othe | 


information usefulto persons contemplating the pro- 

¢arteg of patents abroad. msy be had on aaylieetion to 
- this office. 

MUNN & ('0., Editors and Proprietors of THR Set- 

SNTIFIC AMERICAN, cordially invite all persons desiring 
. apy Information re:ative to patents, or the registry of 

trade-marks, tn tbls Country or abroad. to call at their 

‘ofBoes, 1 Broadway. Examination of Inventions, oon- 

sul awon, and adviod frea [ogquiries by mail prourpely jars 
. Asvave 


Address, MUNK & CO., 
Publishers and Patent Solicitors, 

1 Srokdway, Now York- 
*. Bmawey Ovens: No.6 and 6h F &iest, 


es Bubing, neg 7b Gtrect, Wastington, D.C, 


Smerican. 


HARRISON CONVEYOR! 


G28 | BORDEN, $ 


HANGERS, 
CLUTCHES. 


Handling Gala, Coal, Sand, Clay, Tax Bark, Claders, Ores, Seeds, &e, 


Bole 


ELLECK & €O.,{ }Chicago, UL 
PROGRESS MACHINE =e MOREE, 
_& &E. BROWN, ; 
48 Park Fiace, N. YF. 


parrot The Aniebak ate 
Machine Co,, Hartford, Conn.; 
New York Office, 237 Broadwe 


ICE-HOUSE AND COLD ROOM.—BY R. 
Fa Sevinen Contained in Sorexri¥ie AMERICAN Bure 
PLEMENT: 5B. 4 Price 10 conta, To be had at this office 


and of all newsdealers. 


gia a & BROWN 


Manvufasturert 


For BOILERS and STEAM PIPES 
Reduces Copdeusation ef Steam. 
FOR GAS AND WATER PIPES. 
Prevents Sweating and Freezing. 

The Beat Non-Coeductor of Heat and Cold in the World 
Send for Itloutrated descriptive Clrealar, end name Cols paper, 
143 Worth Street, New Yor kK. 

78 and 80 Lake Street, Chleago. 


Windvel, mot ver repr invention, really good and 
novel not yok f pegresented io Engiaad. Write at 
once. ackney, London, BH, England, or 
Andre, ah pant (ith Street, New Fork. 


YELLOWSTONE PARK.--AN INTER- 
esting description, by A. Tissrndler, of Yellowstone 
Park and its natural curiosities. With 6 illustrations. 
Contained tn SCIRNTIFIC ica SUPPLEMENT, No. 
546. Price 10 cents. To be had at this office and from 
all newsdealers. 


THE: cv} RTIS 
STEAD TRAP. 


For returning steam condénsed 

der pressure Automatically into the 
boiler, whether taken from above or 
below the boiler lever, Ly loss 
or waste. Manufactured 


THE CURTIS REGULATOR Ct, 


BOSTON, MA&8S. 
. Send for Circular No. 19. 


per night. A 

0 fight and’ pro- 

feeble busi. 

ness. Ma i¢ Lanterns ond View a of popular guby 
gues on application. Part 1 Opticai, 2 


le 3 Meteorological, 4 Magic J.anterns, ete. 
L. MANASBE, 8S Madison Street, Chicago, III. 


SOURCES OF SALTPETER—A PA- 
per by C.G. W. Lock, indicating the chief locatittes of 
odwotion and desert proteases of extructian, 
ni ed in SctENTI?IC ANERICAN SOPPLEMENT No. 
Ss. Price 0 cents. To be had at this office and from 


CHARTER’S 


GAS ERIN, 


Warranted equal “to 
anyin Porerand Econo- 
my, and superior to all 
In "Bimpitelty. and Com- 
pacingss. ive5 an Im- 
pulse at every Revoln- 


al! newsdealers. 
2to = H. P. 


==. 
ete 


CHICAGO AGENT: 
H.H. Latham, 
115 Monroe Street. 


. New YorRK AGENT: 
Zell Engineering Co., 112 Liberty Street. 


Williams & Orton Mfg. Co., 


P. G. Box 148. STERLING, TUL. 


Per Fs Sa te.--Scientlfic ‘American unbound, Jan. 2, 1856, 
«1, 1887, sommets exce t.10 Nos., beat offer before 
Feb. ib ts takésthem. 6.0. WITHERELL, Latcha, Qhio. 


THE TROCHOIDED PLANE.—A PA- 
per by Lawrence Hargrave, describing some experimenta 
with the trosholded piane, pointing ont where nature 
may be seen working With it, and showing how it can be 
used by man for the transmission of force. With T figures, 
nea in SCIENTIFIC AMERICAN SUPPLEMENT. No, 
4090. Price l0cents. To be had at this office and from 

ap newadealera. 


control of a useful toy, aod manufacture same on 
royalty, or woald gel] it at a b . Pat. No. 46,656, 
. Address W. F. 


date, Aug. 3, 1886. ‘opking, Sturgis, Dak. 


THE HAMMER TELEPHONE.—BY Ti 
De Locht Labye. Description of the apparatne. Its 
operation, and the opparent contradiction by it of the: 
Bel) theory of continuons and undulatin Surrents i 
telephonic transmission. With 2 illuetrations. Con- 
tained im SCIENTIFIC AMERICAN SUPPLEMENT No, 
485. Price 10 cents. Tobe 


ANTEDO.—I want some reliable party to take full. 
Fe newadealers 


et thie office and from 


pimp zea: 1H 
These Engines 


mple, Sof Fe, Sqonomical, Barabl 


GAS ENGINES. 


Best In principle, 
D up od small Mo mea ent foal ean: 
hen the mot motor ia not at work, the ense eernpning yt. ceases. 


inaure ce. 

-, 6H. P., 1 mar power, Sind Ceexe Eng! ‘ 

Gasoline Gas for oeeaiey use. 
Catalogues. 


ari gepecially sulted for 


ECONOMIC MOTOR CO., 


Office and Salesrooms 


3a DEY QT. w.Y¥-. 


SHEPARO'S NEW 360 
Serew-Cattlag Foot Lathe. 


Foot and Power Lathes, Drill 
Presses, Scroll-saw  Aitach- 
Bait news: Caliper, os sas 
8, 5, 
Lathes trlal. ies OR 


Pena for catalo ogne of of Gutats 
for Amateurs or 


T.. Shepard, Agent, 134B. 2a St Clneansti, 0. 


Address 
ALKALOIDS AND OTHER CRYSTAL- 


line Bodles.— “Identification of ri the Microscope. By A. 
Peroy Smith, F.C.8. ures of microcrystals, 
gontain: ed in Serenaceic Auearras SUPPLEMENT, Ni 


MACHINERY. 


recente <ncoszin a ee ae 
Edward P. Thompson, Sol olicitor 


E. & B. BOLMES, 
ELECTIICAL, of Kl ctrical Patenta 


Burra 0,N.Y. 
Y. Write for teatimonlals ang instructions. 


COLORS, - “COMMON AND POISON ue 
—A table ahowingthe composition of some of the 

ments in common nse, With aclassification of 2he Jal tee 
baged upon Pelsonous Properties. ntajned In SOIEN- 
TIFIC AMEKICAN SUP PLEMENT, NO. Price -10 
cen ta. To be hedat th Ls offica and fromall newedeal ers: 


A.C. Reckwith. Practical Metal Pattern Maker fer 
Compeuttion, Melleable and Grey IronCaatings, & Bank 
Street, Newark, N. J. 


WITHERBY, ¥, UGG poh ta Ru 
of Faten of every 
Hon, oes ecarpiena: ‘ahop. formerly oomnpied 


A &DEON. Manufacturers 
hinery descrtp- 


y R. Ball & Co., Worcester. Mars. Send for Catalogue. 


To Introduce themyre 


BIC OFFER. 73 Give Away, 1.000 


Self-Operatiog Washing Machines. If you want 
one eend ye your pane & 0. and expresa office 
at once. ¢ National Ca., 23 Dey St., N.¥. 


ICE-BOATS — THEIR CONSTRUCTION 
and management. With ae Mae 


directions to full. ur enerey 
. Views of the two fas a hoa 


peed on the Hodson rive: inte HA 
Tiyer in r. A. 
od in. Stn CAMERIOAR SGDEEE 
vane, amber als also contains the ruies and 
e Baie 


ons tor the f formation of bs, th 
ingand manegtmsnt of 1c6-bo sta pais Sd cents. 


CE & REFRIGERATIN 


VALUABLE BOOKS. 


Machintet, the Complete Practical. — = BY Jeshua 
Rose. Kmbracing lathe work, vise-work, drills and 
Grilling, tape and dice, hardeulug and tempering, the 
making and use of tools, taol gecinding, marking out 
work, etc. Illustrated by 06 engravings. Thirteenth 
edition, eg revisedand In great part rewritten. 
* Jn one volume, 10, 429 pager, . . , 


, locomotives and marine, and the Ps to engine 


indicator. 1 contains nestl #0 


ea, 
tables, 1% illustrations, 31 indicator diagrams, apd 18 
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